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Rﬂ_ﬁinate Pit Sfudgcs

Enger 1., March 10, 1993, Subject: Cbmprehemiw;imbmca!ﬁem&s of On-Site CSS Testing.
Tohn Zinc, Co., December 4, 1991. Document No. 3340—13 EN L—ﬂ& 6954-{10
Powers, I.R., July 31, 1992, Sub]ect' Qﬂ" “Site Release Chadelines.

Powers, J.R., November 3, 1992. Subject: Revised Was.te deaas Quarterly Report:
10/01/92 - 12;’31!92 .

Schmult Glen, Angust 12, 1992 Radtm Emanation Test Prooe-dure and Results
Uhlmeyer, T., September 9, 1992 Subject: Land Dupo.mf Rxsrrfm"an Table.

Warhmton, K. and ]. Carman,  November 23, 1992. Subject: Techmm! Memarmdum
Presenting Results of Recent Laboratory and Field Penneabfﬂiy Tests,
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L Resggres-Cortrell Campary -

R-C Environmental Services & Technologles

4771

Wy et il rumnber = HE-685.

March 4, 195_2

Mr. Jimn Pickett

Erwironmental Specialist
Morrison Knudsen Corporation - -
P.O. Box 73

Boise, idaho 83729

RE: Ig;ummm—7
2BY0- DL V-08 - 1S 00

Dear Mr. Pickett:

 Regsarch-Cottrelt is pleased to submit this Order of Magnitude Proposal for the removal
of NO, and SO, from the off-gas generated by vitrifying mixed hazardous waste in
mehers. . : - .

In order to achiave 60-70% NO, and 70-80% SO, remaoval, NO,OUT solution and calcium
hydroxide are used as reagents. Thahwodaﬂssumasmhlumwﬁatemdsmﬁte.
particulate and some un-reacted lime will be dishcarged from the baghouse. In addtion
to SO, and NO, removal metals such as mercury and others are adsorbed on Tesisorb
in a dry venturi before the baghouse. ‘ Lo

Research-Cotirell has extensive experience in emission controt from various processes
and incinerators. Our units have demonstrated extremely low emission levels for acic
geses, particulates, heavy metals and dioxins/furans.

Piease feel free to call us if you have any questions regai'ding your revigw of this
proposal. _ '

Very truty youwrs, -7

| 'Process & Engineered Systeiﬁé
NG/gam |
Attachments

HWPE 1AECEDA8
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Proposal P50BDES
March 4, 1992

1.0 INTRODUCTION

R-C Environmental Services & Technologies is pleased to silbrit this proposal for.
the design, Tabrication, and dsiivery of equipment for the removal of NO, and
some metals from off-gases produced from Viification operation conducted in

The proposed ai poliution control system is besed on NO,OUT and the R-C Teller
dry scrubbing process. Different variations of the proCess have been in operation
in over 200 Installations since the early 1970's. The proposed design also
iancorporates Research-Cotirefl’'s extensive .experience in air poilution control
systems in U.S. as well as worldwide applications. ' ' :

THe R-C Teller process has demons yest emi wels for
HF, particulates, heavy metals. Recant data from the City of Commerce, Cafifornia

(300 TPD) has demonstrated over 88.5 percent removal of $0, and HCI, and
particulate emissions less than 0.05 gr/dscf. ' .

1.1 INLET CONDITIONS

Mass Flow
Solids ' ' : 175.7
Lead ' : . B
Argenic ' ' _ 11.6
- Cadmium 3.8
Sejeniym o 9
Mercury 2
H,O . 207%
NO, NO, 161.0
S0, : . ) ~ BaA4
HC _ - _ 2
HF : : 1.8
Temperature _ - 1800°C -

Flow ' 1600 ACFM

HAWPS1IPSOBRED
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Proposal PSOBOGS
March 4, 1_992 .

The mixed hazardous waste is continuously fed to the Vitrification maker.
Due to presence of Silicates in soil and some other components, passibily,
added o produce moten glass map at & temperature of 1500°C, " The -
molten glass encapuiates the radioactive waste and discharges from the -
bottom of the melter to specially designed stainkess steel cychnders. The
off-ges_ leaving meter at 1500°C- and possibily under a slight vacuum
carries soma molten glass also. R-C EST process will cool the off-gas and

. treat for NO, removal in a manner as described below:

2.2

Schematic | presents-the unit operations and processes that are utilized for

such gases. Off-gas from the melter is coolad to 1800-1500°F by directly

injecting atmospheric air. A NO,OUT solution is injected at a temperature
of 1700°F, a perfect temperature wingdow for NO, removal. The off-gas is
cocled further by exchanging the heat with saturated off-gas exiting the
submerged scrubber at approximately 150 to 160°F. The submerged off-

. gas is heated to 450°F but it still has high humidity. For SO, removal
" based on R-C Teller System, this gas is drled to contain a moisture level of

1 1b of H,0/Ib of dry gas. The dried gas then proceeds to R-C Teller
Systemn (Schernatic | attached). - '

The water removed from the SBA is returned to the plant because _.o# s

radioactive nature. - :

R-C Telior System

The proposed -systefn for controliing the emission from virification mekers
consists of the fo'lowing: -

Queswch Reactor

Dry Venturi

Baghouse

ID Fan & Stack (by others)
HEPA Fitters

oo

| HAWPSTIFSOR00E
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2.2.1

2.2.2

2.2.3

Proposal PEDGD&B
March 4, 1952

. i |
It is & cylindrical vessel designed to remove the sulfur dioxide and
cool the hot off-gas from the me'ters to a desired reaction
tem;':_}arature'. _ : _
Calcium hydroxide droplets.from three fluid nozzies are used for
cooling the ges. Adeguste residence time is- provided with the .

specially designed vessel to avoid the wet bottom potential and
achieve the desired air pollutants removal. _

The specifically designed nozzle assemblies include a constant purge
air around the.spray nozzie s0 that nozzle overheating is minimized
and as a result nozzle iife is extended. : -

Special alloys are used to minimize corrosion and provide the most
maintenance free and reliable system available.

Dry Venturi™

" Dry Venturi™ is a spool piete in the ductwork. Tesisorb® along with

the reagents is injected into the Dry Venturi™ o capture the
submicron particutates as well s the hydrocaribon. From the recent
experience in operating a similar system, the gas from meters
contains a small amount of radicnuclides, mercury and other metals.
A very high humidity in the gas can blind fiter bags in the baghouse.
Dry Venturi® provides the first stage of neutralization of the acid
gases. The pressure drop across the Dry Venturi™ is approximately
1 WC.

Paghouge

The Baghouse has been used since the temperature entering
baghouse is below fugion temperature. The Baghouse acts as a
reactor for edditional removals of -SO,, and a fingl particulate
collecting device. ‘The particulate cake also acts as a fixed bed
reactor for continuing and completing the acid gas neutralization
process. In addition, B long cleaning cycle is established with low
pressure drop-across the baghouse.

HAWPE1PS08088
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Proposal PS0S06S
March 4, 1992

LD. Fan
One (1) 1.D. Fan rated at 85 B.H.P. wil be supplied. The fan shalibe

driven by a TEFC variable speed drive (VFD) motor (1o be suppled
by others). _ : . |

'HEPA Fiters

HEPA fitters wil be housed in an enclosure (5 &t high x 4 it wide).
The coliection efficiency of HEPA filters is 99.97% for particulate size
ranging from .3 t0 1.0 microns. ; :

Process Flows

 Off-gas. from the dryers enter the ‘Quench Reactor where it is

contacted with a calcium hydroxide siurry spray for SO, and other -

acids neutralization. A thick cake is formed because of the caicium
hydroxide reaction with sulfur ‘dioxide which permits an extended
residence time with no significant increase in pressure drop. The -
final neutralization takes placs in the accumulated thick cake on the
filter bags. The cleaned gas lsaves the baghouse at approximately

‘900°F. The overall pressure drop across the proposed system is

expected to be 16.0 iwe during normal operating condition.

2.3  Process Conirgl

2.3.1

2.3.2

233

Quench Reactor

The Calcium Hydroxide Slurry feed rate to the Quench Reactor is |

controlied so that a desirad_nutlet ternperature is maintained.
Tesisorb® and Reagent Feed |
The feed rate of Tesisorb and resgents is controlled normally &t a.

‘constant rate, so that a required $Q,, HF and other poliutants
“removal efficiency is achieved.

Baghoyise

Instrumentstion will be provided 1o aliow the option of cleaning the
baghouse modules by presetting the time cycle or a specific
pressure drop across the baghouse. :

HWPEAPS0B06H
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2.3.5
236

2.3.7

2.3.8

239

Proposal PS0B0GS
March 4, 1992
ing ntation _
Research-Cottrell will provide compiste instrumentation for air cooling
NO,OUT Guench Chamber, Dry Venturi™, baghouse and 1.0. Fan
operation. A contrel panel will be suppiied. :
Suppot Steel |

Structural supp-orts fabricated of ASTM-A36, mll be fumishad for the
supplied squipment.

é.m
Stairs and ladders will be furnished to provide access to equnpnwlt-
for normal inspection and maintenance.

O&M Manupis

" Four (4) O&M Manuals will be supplied.

System Check-out and Startup
We have included 10 mandays for checkout, startup and instruction |
supanvision for the proper operation of the system. Additional

service will be supplied at a per diem rate, if required. Travel tme,
airfare and focal Jiving expenses will be invoiced as additional cost.

Piping

Al piping valves, H'IEU‘GIIDH- connections, etc. as required for the
proposed system within Research-Cottrell's battery Wmits are
included. Al piping shall be carbon steel. Pump switch over shak
be manual. .

HAWPE1\PS0806S
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Proposa!l PS0B06S
March 4, 1982

Work by Cthers
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meuﬂmmnmmmdmmﬁwmm
ﬂlmmmmmmmmmwmmsﬂu*s
recuirements.

Al inmm cables, wire, mmw lighting uql.llnd

|mmmwmmnmmw:nmm Thhunba
negotiated siter ske conditions have been investigated.

lemluumﬂuwaqummywmmamm.
Ak piping, vaives, connections, tc, not lnclixded n Research-Cottre's batery lims.
mlmmwwwm-mmwamlm |
Ash discharging system, Including the siide gate vaives.
MkMMMWMMHWMj

umwmmmmmm;mswmmwmmmmmmy:
and emisslon monltoring equipment.

Access roac and related site work.

Plant Intercommaunication systerms.
Paﬁﬁmmum

480V, 3 phasa electric supply for stanup and operation .

_ Hnagam_for startup and operation.

SM%rhmwm
Portable fir extinguishers.
Access 10 hoppet doors.
Stack - -

H:m“i'lm.
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March 4, 1992

4. IGIN
4.1 Taxes

The cost of sales, use, and value added taxes payable to any governmental
unit within the United States with respect 1o any materials purchased for use
in constructing and testing the Air Quality Controt Systam is not included in
Bidder's proposal. The direct cost of any such sales, use, and value added
taxes, # required, will be handled by change order upon proper
substantiation of the cost incurred. '

42 Qrder of Magrituge Priges: Order of Magnitude price for supplying
5.2.1 Engineering, manufacturing and supply of Equipment _

""""""""""""""""""""""" ' —

These costs include freight.

HAWRE 1P I0B0NE:
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Proposal PS08068
March 4, 1992

50 SCHEDULE -
The expected schedule outlined below is based on the equipment and scope
defined in the proposal. Research-Coitrell is wiling to negotiste a differart
schedils, if necessary, to conform to the overall schedule for the project. :

Al dates are from receipt of purchase order.

Preliminary GA's, not 1o exceed loadings, mass balance | 4 Weeks

P & | Diagrams =~ - | | ' S 8 Weeks

Final arrangement drawings - 12 Weeks

Engineering drawings - Release for Construction 1430 Waaks:

Vendor Drawings | I © 16-24 Weeks

Equipment fabrication start - 16-18 Weeks

" Equipment fabrication completion o | 36 Weeks

. Start delivery of egquipment 28 Webks

Complete delivery _ | _ 4() Weeks
Complete installation | S 46 Weoks

HAWPS 1 PEOBOES
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Proposal PSOBOBS
March 4, 1982

6.0 TERMS AND CONDITIONS
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 SOMMARY OF ON-SITE FLOCCULATION-SETTLING TESTS OF RAFFINATE

PIT SLUDGES

In June and July 1592, flncuulatiansettling'tqsta were .
performed on aludges from raffinate pita 3 and 4. The purposs

of these tests was to identify the optimal flocculant and

concentration for flocculating raffinate slurries. Additional
flocculation date were ohtalned in October 1992 during the on-
gite cement stahi11zationfsulidificatinn.{EES} testing
performed in the period August to November 1852,

. _ .

Scraening

Prior to conducting the floéculant-settling tests, archived
raffinate samples collected during the 1988 sludge sampling
effort were composited according to the raffinate pits from
which they came and mixed/rehydrated by adding water from the
respective raffinate pits. The following 18 flocculante wexe
gcreened for their relative effectiveness:

Allied Colloids . Mazer Chemical
Percol - 351 MaFloc ~ 720

- Calgon Corp. MaFlec - 721
WT - 2640 _ ¥aFloc - 800
CA - 250L Malca Chamical Ce.
POL-E=-2 7736 Ne. 7127 Ho. 7769

American Cyanamid No. 714 No. 7774
SuperFloc - 204 No, 7741 Ko. 7778
SuperFloc - 208 No. 7744

SuperFloc - 210
guperFlec -~ 212

The flocculants were. screened by (1) mixing sludge and water
in 250 ml graduated cylindexs to suspend the solids 1n
solution, {2) adding flocculant mixed in gtock solutions, (3)
mixing by repeatedly inverting the stoppered cylinders, and -
(4) obeerving floc size, the nltimate sottling height of the
gludge, and the clarity of tha supernatant. FPercol 351,
American Cyanamid 212, Mazer Chemical Mafloc-300, and Nalco
No. 7174 performed weil on the sludge from both pits 3 and 4.

n:husereymecl int Khdooument’y joyf Loc93.212
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Page 2  SUMMARY OF GN-SITE FLOCCULATION-SETTLING TESTS OF
RAPPINATE PIT SLUDGES - '

However, Nalco 7769 appearad to periorm mors effectively than
any of the other products. Nalco 7769 is a slightly anionic
high molecular waight polyacrylamida'pnlymer (see Attachment A
for Nalco literatuxe). '

Flocculant Tests

Following the screening tests, floctulant tests were performed
in 250 ml graduated cylinders on pit 3 and 4 slurries
containing 15% solids. The Malco 7769 flecculant was used in
stock solution. Nalco 7763 caﬁcentrations'{based on total:
weight of sludge slurry) of approximately 1,200 to 1,500 ppm
satisfactorily flocculated the 15% solids slurry of Pit 3
raffinate. Concentrations of approximately 83 to 150 ppm
satisfactorily flocculated the 15% solids slurry of Pit 4
rafiinate. - '

The rext set of tesis congisted of varying the percent solids
in the slurries. In a l-liter graduated cylinder, Nalco 776%
atock solution was added to the slurry incrementally until
adequate flocculation was observed. The concentrations neaded
for adeguate flocculatjon were thereby determined for various
percentages of solidg. The teble below summarizes the
results. '

PERCENT SOLIDS IN SLUDGE SLURRY AND FLOCCULANT CONCENTRATIONS

Pit 4

Percent Solids ) 212, . 21,0

o
Kalco 7765 (ppm} {z,1803" 135 and 133

* Concentration based on weight of flocculant added to
total weight of sludge slurry.

bk pit 3 22.0% solids elurry conld not be _
eatigfactorily flocculated. Bt 2,180 ppm of Walco
97659, the slurry coagulated into a single mass as
opposed to flocs. :

n:usersyaccl intydacusenty jeit Loc?s.212




page 3 = 'SUMMARY OF ON-SITE FLOCCULATION-SETTLING TESTS OF
RAFFINATE PIT SLUDGES -

Observations

- Pyo important obgervations were made during these tests.
First, the manner 1in which the flocculant is added affects the
amount required. This was demonstrated when, by nistake, .
flocculant was added to Pit 4 raffinate water and sludge prior.
Lo suspending-th&_:nlids intoe solution for a 21% solidse test.
gince the flocculant had already been added, it was decided to
test the sample bY suspending the golids into the solution
witn the flocculant already present. Flocculation octurred &t
s flocculant concentration of 55 ppm. : o
This concentratien is significantly lowaer than the 135 and 155
ppM concentrations required when the sclids were suspended
into solution before adding the flocculant. However, mixing
¢he solids jinto suspension before adding the flocculant was
the normal test procedure pecause this method was a better
simzlation of the conditions that will result from dredging
activities at the pits. That is, the solids will be sugpended

before the flocculant is added.

Although adding flocculant stock solution to the raffinate
glurry simulates the planned dredging-and flocculation
process, flocculant dispersion throughout the slurry is likely
improved by adding the flocculent stock solution to the
raffinate water before the sludge is suspended into aolution.
Flocculation of largser samples in October 1952 during the on-.
gite CSS teeting confirmed that an improved method of mixing
¢locculant stock solution {i.a., dispersion of the flocculant)
into the sludge slurry resulted in lower flocculant
concentrations. In those tests, an average flocculant
concentration of approximetely 220 ppm in a gludge slurry
containing about 15% golids satiefactorily flocculated &
compoeite of Pits 1, 2, and 3 sludges. Thase results are
described below in the discussion of the October 1992

flocculation work.

The second important observation made during the June/July
1992 tests was the fact that the Pit 3 22% solids slurry could
riot ba flocculated. The slorry simply coagqulated into a
gingle mass. This {ndicates that a maximum percent solids
concentration may exlst which prevents flocoulation of
suspended solids daspite continued addition of flocculant.

.m:\u cersiymcclint k\dﬁ:unntiju\f LocF3. 212



Page 4+ SUMMARY OF ON-SITE FLOCCULATION-SETTLING TESTS OF
RAFFINATE PIT SLUDGEBS ~ - -

Settling Rates

When possible, the gettling rates of the flocculatad sludge
were meagured. This was possible only with Pit 4 flocculated
glurrias, which settled relatively slowly compared to pit 3
flocculated slurries. Accurate sattling measurements could
not be recorded for Pit 3 flocculated slurries because they
flocculated and settled in a matter of aecvonds.

Attachment B contains plots of the settling measurements for
unflocculated and flocculated pits 3 and 4 sludges. Based on
these plots and .the resulting thickener sizing calculations
contained in the CDR pewatering Additional Assessment Report
{TM No. 3840TM-T108-0}, flocculation of the dredged raffinate
will likely be the first step in dewatering the sludge prior
to treatment. '

¥oigture Content

After they were f1occulated and had settled, the sludges were,
placed in paper filters and allowsd to gravity drain. After
thay were drained, they ware sgueezed in the paper filters
with varying effort by hand to remove additional water. The
moisture content was then measgured to determine any change
from the initial sludga moisture gcontent. :

tn all cases, the percentage of water in flocculated and
filtered Pit 3 and & sludges increazed over that of
unflocculated sludges. The watex content of Pit 3 sludge
increased approximately 1% to 3% when flocculated/filtered
{(i.e., from a range of 71.1% to 72.8% to & range of 71.9% O
76.2%), (Note that Pit 3 sludge slurry with 22% scolids is not
included in these ranges becauss it did not flocculate.)

The water content of flocculated/filrtered sludge from Pit 4
increased approximately 1% to 5.5% (i.e., from a range of
47.4% to 49.5% to a range of 48.5% to 55.0%;.

The supernatant from aach'uf the pit 3 and 4 varying percent

golids flocculation tests (except pit 3 at 22% solids) was
gampled and analyzed for the following parameiers!

mwEerEmceL intindocument’ et floe?3. 212




page 5  SUMMARY OF ON-SITE FLOCCULATION-SETTLING TESTS OF |
RAFFINATE PIT SLUDGES o | -

[ Rettinate Pit pit
Solids TS5 /TDS ' 755 /TDS
Anions ¢c1, 71, so,, MO, | -1, Fl, 80,
cations sb, As, Be, Cr, |Be, Cr, Pe, Mn, e
_Fe, En,"Se o - : :

The results are. presented in the attached table.

QEL9hE;_lEEZ_ElQEEHlEnL_BEEHlIE

Tn October 1992, as part of €85 bench-scale testing, raffinate
pit sludges were floceulated and dewatered prior to mixing .
with binders and soil. glndges from pits 1, 2, and 3 from
both the 1988 and 1951 gampling afforis were combinad,
homogenized, glurried, and flocculated in relatively large
gquantities as compared to the June/July 1992 flocculation~
settling tests. Thase samplas were diluted and mixed in a 32
gallon plastic parrel. . The flocculant gtock soclution was
glowly added as the solids were kept in solution by gently
stirring the slurry. '

Flocculant concentrations

glurry samples ranging from 24.46 kg to 50.99 kg -and 14.2% to
15.1% solids_wera.flocculated at concentraticns ranging from
65 to 351 ppm and averaging 222 ppm. The table below .
summarizes the October 1992 percent solids and respective
flocculant concentration data. .See attachment C for tast data
and calculations regarding flocculant consumption and .
estimated cost to flpceulate the raffinate sludge. '

PERCENT SOLIPS IN PITS 1, 2, AND 3 COMPOSITED SLUDGE SLURRY
AND FLOCCULANT CONCERTRATIONS - _

Peccent Solids . | 15.1 | 14.2 | 143 | 343 2.7 | .26.7 | 14.6" |

276 | 951 | 65| 261 ) 222 4

' Maleo 7769 (ppm)’ s | 121

* Concentration based on weight of fiucculant_addud:ta
total weight of sludge slurry. .

nihuser s\nchintk\ducumnt\it\f Lecys. 212




Page §  SUMMARY OF ON-SITE FLOCCULATION-SETTLING YESTS OF
RAFPTHATE PIT SLUDGES _- - |

* % Weighted averaga of the ﬁrecading'six percent
solids and flocculant concentrations data sets in
tﬂb 1’2 . ) . | .

Moisture Content

Following flocculation, the sludge was allowed to gravity
drain in a fine mesh nylon bag, then squeezed by hand.

- Because nylon rather than paper filter material was uged, pore
pressure was applied than in the June/July 1992 testing. The
water content prior to dilution with raffinate water ranged
from 60.4 to 60.6%. The water content of the flocculated/
filtered sludge rangsd from 60.2 to 65.7%.

The information from the June/July and Octobex 1992 _
flocculation tests described 1n this memo will be used along -

with sludge characterization data {e.i., Chen-Northern Jenuary . .

1989, BNI/ESE October 1983, ORNL June 1989, and WIG May 1¥82}
as a basis for scoping and performing_mechanical dewatering .-
testa. : ' '

Distribution:
Dale Durrett Larry Lisot - MKES
Mel Roberts . Joa Foldyna - MKES.
Butch Freaman RC-22-26-42 : '
Marj Wesely '
A1 pluran

Attachments
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------- SR Pit 3
Percent Solids 14,311 16.5 16.9 210 26.2
) ParameLer Floc Concentration 1,180 1,930 gL 1] 155 95
{ppa)
155 /L 1o 3% - 62 (%) WD (%) B ¢ & )
g/l 30,600 (10) - 35,000 (1B 1,360 (10 %750 (1 1,860 (10}
| cherine "o/l 27 4 (0.020)  88.1 (.00 124 (0,020 25.7 02w | 31.2 (0.000) 32,6 (0.020)
Fluar ine oyt 2.90 (0.10y  -- 2.50 (D.10) 3.2 (0.10] ¥3.2_0.109 13.2 (0,10}
| Sulfate g/l 5,280 {0,100y 1.260 (0.300)  |. 1,260 (0.100) 12 (0100 573 (0,100 560 (0.100}
| Mitrate " &,570 [0.020) -= 5,800 {0.620) — ——— -
MO _{5) w0 (5) W (5) - -— —
nn (7%} ND (74} WO (75) _— _— _—
io (%) 15 (%) 1 14} KD (4) 8 (43 N (4
36 {8) 36 {6) 5B {6) HD (6) 10 {8} & (8)
1 (219 WO (21), 188 (21) ® 2% 56 (213 1w (21)
i {5) 50 (4) 67 (k) 6 (k) RS 1Dk (&)
| __sen | _t.6%0 ¢o0) ;1;6&‘.1':[60} 1.970 (8D} _ 1o (60) W {60) WO (60}

{1} Dupl tcat
{#) Detection Limits in parentheses.

(%Y -— i Mot

w analyses performed for selscted pAramters. |

anaiyred.
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ATTACHMENT A

Flocculant Literature

'Nalco Chemical Co.
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Viscosity Curves
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GEOTION 3 PRECAUTIUNARY LABEL INTORMATION
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SECTION & PIRE AND KXPIGSION INFORMATION

PIASH POINT: Greatmr than 200 Dagrees ¥ (BXY) 2STH D-53 '
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"ATTACHMENT B

Raffinate Slurry Settling Curves
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ATTACHMENT C

Consumption, and Cest Estimate




__nctﬁbar g, 1992

Raquiréd flocculant concentration to flocculate pit 1, 2 and 3 -
compesited sludge. . [See pages 50-5% of onsite CSS testing
notes. ) - _ .

Three batches of sludge slurries aﬁ approximately 14 to 15 %
solids were flocculated using a 21,323 ppm stock solution of
Nalco 7769 flocenlant. ' ' _ :

The sludge used was & composite of pits 1, 2 and 3 sludge at
60.4% water/152% moisture content, Pit 3 water collected from
pit 3 earlier in the week was used to dilute the sludge to the
14 to 15% solids .concentration. Once flocculation was
achieved, the supernatant from the initial batch was drained
and reuse for the second batch. Likewise, the supernatant of
the second batch was used to dilute the =ludge of the ‘third
batch. ' _—

Batch 1:

Amount of sludge = 18.74 kg .
Raffinate water added = 29,82 kg
Flocculant stock solution = 710.9 g

18.74 {1-0.604) kg .. :
= = a S
% Solids = gy 5. T 25.82 + 0.711 kg 15.1 % Solids.

0,711 (21,323 X 10°%) kg

Resulting flocculant concentration =

49.27kg
= 308 ppm
==-I:=-==’.l=
Batch 23
Amount of sludge = 17.88 kg
* _ Raffinate water added = 11.62 kg

Flocculant stock solution = 281.8 g

c 4. o 37.88 (3-0.604) kg .
% Splids TT55 % 31.65 + 0,282 kg 14.2 % Selids

0.282 (21,323 X107} kg

Resulting flocculant concentration = 25.78ke

l:\users\u:Hntk\dncument\je\a ttech. 223 1




= 121 ppm

Batch 3i

amount of eludge = B.Bi.kg'-
Raffinate water added = 15.42 kg
Flucculant stock golution = 198.5 ¢

. .84 (1-0.608) kg . ' .
% Solids = gTgy 4 15.42 + 0.200kg 14.3 ¢ Solids

' 5.
Resulting floceulant concentration = 0.200 {2;&332}(}; 10°) kg

= 174 ppm

sEoESmEIES

Average concentration of Na 7765 in slﬁdge slurry near 15%
so0lids to floccuate sludge:

210.9 + 281.8 + 199.5) (X107} {21,322 X 10°5) kg

ppm = i9.27 + 49.78 + 24.46 kg
= 206 ppm

The amount of neat floeculant required to flocculate the
sludge on & 1bs. g, PeT ron of dry solids is:

(0.0254) floc kg : 0.0254 kg _ 0.0560 1bs

T35 74 + 17.86 + 6.84) (1-0.604) =5Tids, kg  18.00 kg " ® T39.69 1bs

0.0560 1bs _ 2.82 155 fiec
139.69 1bs) (ton/2000 1bs) ton solids

Assuming for the time being that pit & will flocculate at the
same concentration (probably-lassj than pits 1, 2 and 3, the
total cost of flocculant is estimated as follows: '

ahwsersmcclin lk\dﬂmunt\jl\lttlch.m 2




. 27 ft!] . {'}'ﬁ Iﬁﬁ'} { ton
(170,000 - yd® - fe? 2000 1bs
ydh) ' j o . (1-0.70)
total in pince' : in place
volume of weight ' solids
sludge _ portion

= 53,703 tons of solids

=gE=sESRES

t of Na 7769 as gquoted, total cost of the
slate all of the raffinate sludge is53

. ' $1.63,,2.82 lbs floc
(53,703 tons solids)( i‘_bﬂw} (S ias

At $1.63/1b cos
flo;culant to flncp

l:\uur:\uclintk\dncuﬂent\je\u ttach.22%




October 16, 1992

As on October 8, 1992, pit 1, 2 and 3 compesited sludge was
flocculated nusing a stock solution of Ralco Na776% fiocculant.
{See pages 67 -~ 62 of ongite (55 testing notes.} -

Three batches of sludge slurries at. approximately 14 to 15%
golids were flocculated. Below are the calculations providing
" the resulting flocculant concentrations, overall average
£locculant concentration, and amount of fiocculant required
per ton of dry raffinate solids. ' -

The sludge used was a composite of pits 1, 2 and 3 at £0.6%
water/154% moisture content. PIt 1 water collected on Qctobex
7, 1592, and used to flocculate the same sludge on October 8,
1892, was again unsed to dilute the additicnal sludge to be
flocculated {se¢ Octcber 8, 1992, calculations). The '
supernatant from the initial batch was used to dilute sludgs
for the second batch. Likewise, the supernatant frem. the
second batch was used to dilute -the sludge in the third batch:
{For the first batch, epproximately 30% of the raffinate water
added was "fresh"” pit 3 water not used in the October §
flocculation of sludge.} S '

tc H

amount of sludge = 18.82 = (21.90 Q.BLGB} kg
Raffinate water added = 31.28 Kg '
Flocculant stock solution = 852.5° g

; 18.82 (1-0.608) kg e
& Solids = = 14.5 % Solids
olids = S go 4 31.28 + 0.893 kg 5% Sold

0.893 (20,062 X 10°) kg
S50.99kg

Resultingfflﬁcculant concentration =

= 351 ppm

Bagtch 2:

Amount of siudge = 18.72 = {21.80 - 3.0B} kg
Raffinate water added = 31.18 kg
FPlocenlant stock solution = 161.6 g

- 18.72 (1-0.606) X ,
$ Solids = g «14.7 % Solid
ofias 18.72 + 31.18 + 0.162 kg % Solids

»usersymeclintkidocumen By jehat tach.223 4




0.162 (20,062 X 10°%) kg
: 50.06kg .

Resulting flocculant concentration =

= 65 ppm
- Batch 3:

amount of sludge = 1B8.78 = (21.86.- 3.08) kg
raffinate water added = 30.94 kg o
Flucculant stock solution = 706.0 g

18.78 (1-0.606) kg
= = 14, 3 :
% S0lids = T55E 30,56 4 6,706 kg Solids

0.706 (20,062 X 10°) kg
50.43Kkg - o

peculting flocculant concentration =

= 281 ppm

rEEERTmEET ==

- Average cnncentratiﬁh of Na 7769 in sludge slurry near 13%
solids to flocculate sludge: : '

(892.5 + 161.6 + 706.0) (X 107) (20,082 X 1077) kg
50.10 + 45.80 + 48.72 kg

ppm =

= 226 ppm

The amount of neat flocculant required to flocculate the
gludge on.a lbs,, per ton of dry solids ist

(0,0353) floc kg _ 0.0353 kg
Ti8.85 « 18.72 + 18.78) (1-0.606) solids, kg  22.18 kg

{0.0778) lbs
(a8.82 1bs) (ton/2000 1bs)

3.18 1By,
ton solids

n:huser s\lcclintk\docummt\jl\ntta:h.lzﬁ 5
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Using data from flocculation performed on both Dctober 8,
1982, and October - lé, 1992, the overall average floecculant
concentration required in a sludge slurry of 14 to 15% solids

and total neat flocculant consumption is estimated helow.

Average percent.sqli&s in the six batches of flocculated
.Bludge slurry: . T '

(18.74+17.88+5.84) (1-0.604) +({18.82+18,72+18,78) (1-0.606)
49,27 + 49,78 + 24.46 + ED.9% +« 5D.06 + 50.43

40,19 '
——— = 4.6
s4 .55 .1. % Solids

Average flocculant concentratien in sludge sluorriess

[{710.9+281.7+199.5]) (21,323X10°%) +(852.5+161.6+706.0) (20,062X10°6)] (X10-3) .k
. 45.27 + 49,78 + 24.46 + 50.10 + 49,90 + 49.72, kg :

0.0607 kg _

573.23 kg | Sek-ERE

Neat flocculant consumption:

(0.0560 + 0.0778) 1bsg,.
— = 3,05 lbg——KlOC
[70.69 + 47.92 1bs) (ton/f2000 ibs) Mﬂ.ﬂé

Total Flocculant Costs

{$1'53} (B.DS 1bs floo
Eon solids

(53,703 tons solids)
1bﬂoc

= $267,000

mhusarsimeck intk\documenty jenettach. 223 6




DATE:

“ROM:

SUBJECT:

MK-FERGUSON

INTER-OFFICE CORRESPONDENCE

March 10, 1993

Distribution :é?;f ' '

John Enger _
COMPREHENSIVE ANALYTICAL RESULTE OF ON-8ITE ({55 TESTING

1n reference to my January 29, 1983 TOC to you, attached is a
rable summarizing all of the TCLP and total chemical analyses
relating to the on-site bench scale (S5 testing. Analyses are

of wvarious (SS mixes {grouts and soil-like} and components of

the mixes {i.e., sludge, raffinate dike so0il, sieved quarry-
nitroarcmatic soils,. class C flyash, class F flyash, and
portland Type II cement}. -

The total arsenic and TCLP semi-volatile analyses that were
not available to include in the January 23, 1593 JOC table are
incorporated in the attached table. Also attached is another
table of pH measurements taken in conjunction with the TCLP
analyses. The TCLP pH measurements indirate the relative
puffering capacities of the binders used in the €S8 mixes,

The total arsenic analyses of nonfloceulated pit 2 1591 and
pit 3 1988 sludges reflect WIG 1931 and MKF-JEG 1988 arsenic
analyses, respectively. The range in arsenic concentrations
(1770/1800 ppm to 2200/2200 ppm) of two flocculated/dewatered
pit 2 1991 samples could be explained by the different
Taffinate water used in floceulating the two gamples and
observaticns made during the flocculation.

pit 2 and 4 raffinate water not previocusly used in _
flocculation of siudge was used in flocculating pit 2 1891-
2/4, and pit 3 raffinate water/supernatant used repeatedly in
flocculations of .octher sludge slurries was reused in
flooculating pit 2 1891-35, Supernatant from the flocculation
of pit 2 19%1-2/4 was observed to contain more suspended
solids than the supernatant from the flocculation of pit 2
1991-38. These two facfors may explain the higher arsenic
content of pit 2 1991-38 (2200/2200 ppm} than pit 2 1991:2/4
{1770/1800 ppm) . ) _

Although pit 2 1991-2/4 flocculated/dewatered siudge
containing lower arsenic content was used in pit 2 €S8 mixes,
TCLP arsenic levels of both pit 2 flocculated/devwatered

sludges compared well and were significantly less than the

respective nonflocculated 1331 pit 2 sludge. Also, in view of
the fact that all C8S mixes passed the arsenic TC level of 5.0
mg/l by an order of magnitude, using pit 2 1951-2/4 versusipit
2 1951-38 is not significant. . oo _
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Page 2 . " COMPREHENSIVE ANALYTICAL RESULTS OF ON-SITE CSS
- . TESTIRG : .

. The most recent TCLP semivolatile analyses confirm that a
soil;sludge:binder mix of 1:1:0.4 using quarry soil and class
¢ flyash/Portland Type II {60/40) binder passes the 2,4 DNT TC
level of 130 pg/l. Because the guarry soil used in the €8S
coil-like mixes was sieved through a No. 4 sieve (4.75 mm},
the nitrocaromatic contaminants were concentrated in the guarry
spil by removing the larger limestone gravel. The 1:1:0.4
proportions should therefore be considered a conservative mix
with respect to the amount of binder.

In regard to radiological analyses, the ESEH department
measured uranium activities of €S58 grout leachates using the
on-site KPa [kinetic phosphorescent analyzer). Leachates ware
generated by adding deionized water to each C88 grout at a
ratioc of 1.5 to 1 by weight and shaking until the’grout became
‘a slurry. The uranium activities of the grout leachates
ranged from 12.46 to 137.34 pCi/l.. The attached March 9, 1993
T0C from Michelle Vaughn to File tabulates the KPA results and
discusses the data quality. h

‘Because much of the on-site bench scale tests data has been
generated and distributed piecemeal, the following is a

listing of IOC’'s and TCT analytical submissions relating to
on-site flocculation and CSS bench scale testing:

10C’'s

- December 22, 1992; Enger to Distributiocn, rpaffinate TCLP
Results" .. ;

- January 6, 1993; Enger to Distribution, "Additional CSS
TCLP Tests" :

- January 2%, 1993; Enger to Distribution, uRegults of
Additional €38 TCLP Testing"

- February 3, 1593; Pier to Hodges, vFinalizing Pormulas for
Waste-Binder Mixes for PNL Experimental Work™ '

- February 12, 193%3; Enger Lo Distribution, "Summary of On-
8ite Flocculation-Settling Tests of Raffinate Pit Sludges”

- February 23, 1992; Ferguson/Enger to Dille, nContinuation
of Task 942, Raffinate Dewatering Support Study”

TCT - St. Louis Analytical Submissions

- August 18, 19%2, Srour tc Henry, Réquest 55

wm: yusergiaccl intkl daturant \ ey acoup




" page 3°  COMPREHENSIVE ANALYTICAL RESULTS OF ON-SITE CSS
TESTING . - _ : o

. . December 10, 19%2, Srour to Ciaytor; Request #121

- January 28, 1993, grour to Claytor, Regquest #168

- february 19, 15%3, Srour to Claytor, Request #168.1
- February 22, 19%3, Srour ﬁo Clayﬁﬁr, Request #1211
- February 22, 1993, é:our to Claytor, Request $#1€8.2

On-scite bench scale data which hasn’'t been summarized and
distributed include geotechnical data [percent moisture,
percent water, compaction, Atterberg limits, paint filter, and
penetrometer resistance) relating to.raffinate sludges, scils,
binders, and CS8 mixes. tnconfined compressive strength {UCS)
tagting must be performed on selected CS§ grout formulas.
Based on ORNL penetrometer resistance and UCS results and our
on-site penetrometer resistance measurements, we believe a
sludge to binder ratio of 1:0.25 will meet the 50 psi UCS
requirement for S8 grout. I'm trying to arrange the UCS
testing at TCT - St. Louig and will provide a summary of the
geotechnical data following the UCS tests. :

If you have any gquestions concerning the above or attached,
 pleass contact me at X3302.

JGE/kem
© Attachment

Diskribution: Riék Ferguson S Jim Williams

' -Marj Wesely : pale Durrett
@len Schmidt  Lannis Phillips
gleryl Hodges ° .~ Al Munio
Jean Pier Joe Feldyna
Jaff Serne RC-22-12-07-02a
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Katerfals Sanples Aralyses
£S5 Sof b-Like Using Dike SoiliStudge:Blnder : As
sail ' faniiy b
. . - ,
Class C Flyash pit 2 t988 1:1:0.2 TC Arsenic HD (1103 : s : !
Pit 3 1988 111302 1C Arsenic W (1100
— e . — — — = — == T ———— 2ot -
Pit 2 1891 1:1:0.2" TC Arsenic 425¢ AUInd Duplicate 4; 560 . |
Pie 3 1991 1:1:0,2 3C Arsenic N C110) L ' -
— —— —— — — —— =_ — - — =_—= — —.— =_
£0740 Pit 2 1788 1:1:0.2 TG Arsenic -2 - . ' - - . |
Class ¢ Flymsh/ pit 3 1988 1:1:0,2"% IC_Argenic K (130)/ Blind Duplicate 5: 253 o _ e ]

Partland Type 11 Cament Pi.t 7 1991 §:4:0.2

C1C Aesehic | 313 |
_ Pit 3 1991 1:1:0.2 3¢ Arsenic | w0 (1103 L |
£55 Soil-Like Usirg : L " a i Ba € cr . Pb Hp ga Ag 2,4-DHT ' !
sitroaromatic (Quarry) Seil  Soil:Sludge:Binder . o/l) (kgL tagfLy Oagfly tegsldy  (kafly  (eeLY tafly ks
' - ' | 5000 400,000 1000 Soop  Segp . 200 1000 5000 130 TG Levels
. 0 . ] X i
Closs € Flyssh - [ PIt 2 1991 1:1:0.2 | 3C metals, M2z uE 5.0 W w K M 160 950
\ TC gami-¥OA9 |
- Pit 2 1991 1:1:0.4 | TC metals, 2 908 26.0 O 36.0 KD HD 12.0 570
e TC_semi-YOAs : . . - |

Pit 3 1988 1:1:0.2 | TC metals, N 582 16.0
- TC semi-¥oAx '

“n .
Pit 3 1988 1;1:0.4 | TC metals, w552 .0 197 NG - 0.28 ) W 640
: TC_pemi-ViAs : : L : :
— T - — ——— —— ——
KD

n — — ——  —————— e — —
60740 Pit 2 1991 1:4:0.2 § TC metals, 460 - 1090 1.0 1 ] HD 12.9 ' 2E0
Elazs C Flyash/ TC semi-VOAs
Partiand Type I1 Cement - ; g — ! ) ) )
. Pt 2 1991 11104 | 1T metais, 325 1540 3.0 HD Ko ) HE $1.0 118
TC seml-YOAs
pit 3 1988 1:4:0.2 | TC metats, W 70 w128 N 0.49 W z5.0 160

TC memi-¥DAs

Pit 3 1968 1:1:0.4 | 1C metals, W
: TC seri-V10As

— P — e I — e et e




—_——— — . — ———

Materials Samrlas ANBlyzes -
€55 Munolithle {prout) Sludge:Binder Az "Ba d cr Fb ~ Hg ge Ag
tegst)  kaly cposly Caorly  teosly  Gwa/ly  teerly  Cagsl
AP, Pit 2 1991 1:0.177" | TC Metals, 435 Tea 3.0 0.0 HD "W o . W
flass £ Flyash/ ' Rad'™ 40% Fgal 29.0 15.0 HD .10 HD W
Fortland Type I Cemant -
Blind Duplicate 1 :
&3¢ ao0s &7.0 Se.0 . WD D.Z2B N 19.0
&0% 637 40,0 74.0 WD .31 NG - 32.0
Bit 2 1991 1:0.250 | T¢ Metals, ¢ #1360 370 410 0,10 HD' ¥ u
: Res
pit 2 1991 1:0.333 | TC Metuls, 8 612 11.0 59.0 K Mo -HD D
Raxd : .
Fit 3 1988 1:0.250"" | TC Metals, W 520 64.0 227 Hh ~  HD 3 WD
Rl - : : .
Alind Duplicate 2: :
MD %03 330 154 o £ ) - 2.0
‘ 60740 pit 3 1988 1:G.177 | TC Hetals, D 57 68.0 228 Kb -9.50 7 Ho
i Clazs F Flyash/ Pt 3 1988 1:0.250" | TC Metals, w357 20,0 282 - . WD b.52 (1] KD
| Portinnd Type 11 Cement : Rad
' ) Blind Duglicate 3:. . ) :
| HD 389 3o 27 D 8.50° L £5.0
| g Pit ¥ 4988 1:0.333 | TC Metais, w559 50,0 347 © D B.4D 229 K :
| _ c ! _ : _ |
'| : Pit 2 1991 1:0.250 | 1¢ Metals, 519 & 160 160 - M o no M '
Red . oo

Ha

. Flocculated Sludge
I (Dewatarsd)

Pit 2 1991 (35.1%

T¢ Matats, 5030 ¢ 466 - TS G M2 . 01 A 16.0  TcC Metais
solids} Argenic 16807 puplicate 2690™ gasq  (MTG/fcoTek pit 2 1991 2250 ppad Argenie |
pit 3 1988 (32.2% 7€ Metals, sB0. 752 28 - CsssF 119 0. 6.60 AR 254 TC Metals '
. sol ids) Argenic 357G 210 - 2T 45 - 0.0 7.26 379 .0 TC Metals Dup
L - 1270/ Duplicate 1270 xa/n (MKF-JEG pit 3 1988 aversge of 1173 F Arsenic

Pit 2 1991 - 2/%

TC Matals ‘ :

-

TC Metala, 1150 280 £5.0 15.0 KD L1+ HD . WD
(29.6X solids) TC VOAs, . N : TC YOAw !
TC Semi~vOAs,. W T Semi-voAs .
Arsenic 1T Dupk leats 1800 ugfg ' Argenic . |
Pit 2 1991 - 38 TC Motmls, 1200 261 G5.0 11.0 HD 0.%0 HD -] 16 Betnls - |
{31.7% eolids) TE VoAs, - W - TE YOA=z
: _ TC ‘Semi -VOAS, ND> TC Semi-¥OAs
Argenic 22007 dupliceate 2200 xufq Arsenie B




|| Materiale Su;'rpleﬂj

Einders and Soil

Ahalyees .
" As ba cd e " Ph Hg Se: Ag - o
(uosly  (pg/id Cagfl)  fwesly  tagsl)  feest) (eo/i)  Keesl) i
Pit 3 1988 - 3% TC Netals, 308, 228 1.0 580 N 7.6k 324 KB TC Metals :
(2E. 8% zollds) TC VOAs, - D TC YOAs |
: -~ | & semi-voas, ' W TC Semi-YOAs _
Arganic 1380/ lh:ate 1360 xkg/9 - Arsenic i
tlass ¢ Flyash 1C Metals. MB35 S1.0 2% NE KB o HD
Close ¢ Flyssh TC Hetsls 167 360 71.0 1780 WD - . 261 D b
Portisnd Typs [1_ | TC Netals M 918 10,0 380 W W WD o }
PleDike sofl - [Tchetals - | W om w100 W . B L I
Witrosromatic Sait* § T¢ Metals, as 8o cd . cr b g sa - Ag . - TCHemls
. Nitroaromatics, | (wa/l) €ag/L) (agsld agrl)  (eg/Dd) (e/l)  (agfl)  (ag/i) |
TC Semi-YOAs . . :
: - 1070 MD 1w.e, W 0,12 NO KD
1,3,5-THe 1,3-DME . 2 & e THT HE 2,6-DNT . 2,4°DRT  Nitrcaromaties
(H/9) Gure) | e (Rarw)  Agfed  Cap/o) i
243 42 2610 w 5.0 74.8 '
iv3 &.PE 9420 ‘WO 2r.2 a2.8 |
1600 2,46-0NT  pgrl h (A m-.i-vd.qs'“'

£1> Dupllcate axtraction und anmlyses performed on blind cuplicate ﬁuplus. Lahu‘rntdrr suality control duplicate analyses are al.;u_h provided.

(2} The EZEH uﬁ-si ta KPA (kinetic pl'mnphﬁrennmt anatyzar} was used in Messuring th
£55 grout at a 1.5:5.0 defonited watar to grout ratic by uelght. See Nerch %,

Leachates.

¢3) Due to a Relative Percant Differencs (RPD} of 46.2% betueen the original and d

Aarificaticon aection for these two snalysea.

L

e uranium pctivity of C35 grout Leachate produced by mixing deionized uater with
1993 1oC from Michelle Veughn to File for urahium acehvity rEsu'. t4 of tha CSS grout

uplicate mnalyses, a roquest for validation was submitted to the Yalidation

(4) Hitroaromatic soil uéed in the CSS voSl-tike mixes Listed above and aralysed by Itself consists of Helden Spring quarry soil collected in 1991 passing the
Ho. & glove (4 75 mu}. Approximately 45% by total weight of the guarry seil sample passed the No. & sieve. S

(5} ALL other TC semi-volatiles were non-datect (KD).

PR PRI



-I TELP pH Mensurements, LUCFR263, App. 1

Materiais - " Sampies TCT-5L Analyses
€58 Soil-Like Uglng Oike Soil sailStudge;BIndar Lab. Ka. Sect, T-h.2 7.4.3 B, 14
" Clesz £ Flyash £it 2 1988 1:1:0.2 93ﬂ0ﬁ132 TC Arsenic e.7T5 6. 38 5,81

Pit3 1788 1:1:0.2 |

pit 2 1991 1:1:0.2"

F3000134
93000151

3000135

1€ Arsenic

TC Arsenic

%.0L

:M.Ti

4.80

G07e0

| pie3 199195002 | 93000135

L

class C Flymshs ~
Portland Type 11 Cement

€85 spil-Like Using
Hitrosrometlc (Quarry? seil

class C Flyash

&0/40

Clags C Flysshf
fortlon Type LI Cemant

TC Arsenic .97 5.94% 465
Pit 2 1988 1:1:6.2 93000134 TC Armenic 10.71 B.7T? P
Pit 3 1988 1:1:0.2'1' 3000437 TC Arsenic - 1,10 8.8%
' $3000152 v 11,14 8,90
—— ——— ——
Pt 2 1991 1:9:0,2 93000138 TC Argenic 1114 357 4.45
Pit 3 1991 1:1:0.2 . 93000139 1€ Areenic 11.06
Soft :Sludga:Binder :
Pit-2 1991 1:150.2 3000540 ¢ metals, 10,97 7.1 5.12
: : TC semi=VOAS 1907 .1 &
Pit 2 1991 3:1:0.4 { - $3000%41 TC metats, 10.39 . 7.5% 5.28
: TE semi-VORs 10.3% 7.56 - 4. 7h
PIL 3 1988 1:1:0.2 93000142 G metets, 10.058 7% T 5.
TC semi -VOAS 1008 716 468
PitS 1988 1:1:006 |-, 93000143 3¢ metals, 1634 7.49 5.08
) ' TC somi-VoAa 10.31 7.49 &, 73
Pit:Z2 1991 1:1:0.2 930001464 T metals, 11.18 9.19 .42 ;
' IC semi -VOAS 1148 7,19 &.B% -
pit'2 1991 1:1:0.6 | ¥ 93000145 TC metals, 9505 10,03 5.70
' ) TC semi-VoAs 11,05 10,03 5%
plt 3 1988 1:1:0.2 53000146 TC umtals, 11,28 8,95 5,19
' ' TC semi-VOAS 0.88 5.30 & B5
Pit.3 1988 $:9:0.4 93000147 1€ metals, - . 1.8 10,10 5.53
' . TC seml =W 11.30 .85 .98
1 1_"




Materiala

£95 Menolithic (grout}

&O0/5)

Class C Flyssh/

Fortland Type I[ Cenent

Bt 2 1991 1:0.977"

30001 16

60440

i Class ¥ Flynsh/
| Fartland Typa [I Cemeént

ar

floccutated Eludkge

Eirders asnd sofl -

‘Ritcoaromatic 5ol

Hitroaromstics,
ord TC Seml -wOAs

¢ Metals .28 9.74 6,56
30007148 11.148 9.0 .02
PIt 2 199t $:0.250 93000117 T[ Matals 1145 10.37 £.43
pir 2 1991 1:0.333 3000113 1C Metals 1455 10,59 6.98
Pir 3 1988 1:0.250" 3000119 TC Hetals 1.41 10.36 5.40
; : YI0004T : 11.63  10.47 511
Pit 3 1988 1:0.187 93000120 © ] TC Metuls 1136 10.0% 5,25
Pit 3 1988 1:0.250% 93000121 1€ Hetals 11.4%  10.38 579
' : TR0 : 11,60 10.%0 .03
Pit 3 1988 1:0.333 Y3000122 IC Hetals 1.5 10.66 5,76 :
pit 2 1991 1:0.350 #3000123 | 1¢ Marals 19,51 10.44 .87 . ;
it 2 1999 /b 53000124 TC Metals, 7.98  &.93 5.%0 i
TC ¥OAs,
TE Semi-VOAS T.98 §.93 5.35 g
pit 2 1991 35 F3000125 TC Netols, 7.8 693 5.15
16 Wks, :
IC Semi ~Voke 7.98 5.93 4,5 .
) I
_ PEL 3 1988 38 93000126 - ¢ Hetals, B.70  7.02 4.67 _
_— 1 VOAS, : I
TC Seml-VOAR .70 7.02 4,17 : |
_Class € Elyash 93000427 1C Matals 1960 9.06 496 |
N A " - . I
Cless F Fiyosh FI000128 TE Metols . 11,29 5.10 L. 41
Portland Type [ 300N 29 1C Metais 11,89 31.80 12,29
it Dike Soit - 3000130 T¢ Metals Rl




" DATE:
TO:_
FROM:

SUBLECT.

MK-FERGUSON GHOLUP
JNTER-OFFICE CORRESPONDENCE
March 9, 1993

File

michelle Vaugnn w4y ]

KPA RESULTS OF CBS GROUT SAMPLESR

on Februafy 5, 1993, the laboratory analyzed the licnaid
leachate from 13 €85 grout samples that were prepared by John

Enger of the Environmental Documentation and Conceptual Design - -

Department. The first set of data indicated potential

‘interference problems as the sample intensity results varied

tremendously on the QC gnd'duplicate-analyses. Also, & number
of the samples were yielding results less than the blank
sample., A number of factors can cause these types of =
interference to occur during XFA operations. These factors
include such things as 1) the presence of dissolved minerals,
dissclved organics, metals, or a high acldic content; 2) dirty

v 1l windows; and/or 3) suspended particlés. The C8S grout

samples did not contain visible suspended particles and- the
call windows were cleaned before analyeis began. '

Consequently, the presence of organic material and/or some

other potential guenching agent is pelisved to be the cause -
for the interference problems. ) .

sample dilution is one of the recommended methods of
wminimizing the interference problems if the -sample result
after dilution is expected to be above the instrumeént '
detection limit. Eight of the thirteen samples revealed signs

‘of interference problems during the first analyses on 02-05-

93, Thus, a dilution of the samples by a factor of 10 was
performed in order to minimize the interference. A second and
third set of analyses were performed on 03-04-93 and 03-05-93.
The second set of analyses did not involve any dilution of the
sample prior to analysis and it is evident from the resulis
that interference is a definite problem. The third set of
analyses were performgd with the use of sample dilution

" petheds. The table on the attached page illustrates the

Fonm 232-A DEST

results for all three trials and also reports the regression
coefficient (R?) values for each analysis. The R? is typically
0.98 or better and decreases as the amount of sample _
interference increases. - '

There was good agreement in all three -xuns for the contrecl and
samples 2, 3, and 8, However, there existed a good deal of.
variability in the remaining samples. ‘The shaded values on
the attached table are believed to be most representative of
the total uranium content of the liquid leachate for each CS5
grout sample. ' S _ .

MLV/3n

cc: John Enger

m: \usersinylinjdocumant \enger .My




:KPA URANIUM ACTIVITY RESULTS FOR CS5 GROUT LEACHATEE:

February 5, 1993 || . March 4, 1993 March 9, 1993
: == . :
sample C88 Grout Binder - Result R Result R? Result R?
ID Sludge:Binder (peifL) {pCi/L) (pCi/L)
Ratio '
3 pit 2 1991 FAC/PCII || 23.93 0.936 || <Blank® | w==—m- 0.9914
1:0.177 . ; .
1D 1 Duplicate |[| FAC/PCII 34.30 0.9427 || <Blank¥ | ——==am 0.9862
2 Pit 2 1991 FAC/PCIT | 10.93  |'0.9532 0.9%09 § 9.88 0.9171
1:0.250 R o P
3 Pit 2 1991 ° [| FAC/PCII 16.28 0.9367 0.9989 || '21.46 | 0.9644
' 1:0.333 : : T
a Pit 3 1988 FAC/PCIT 0.9934 || <Blank* | ===-mw] 22.48 | 0.9686
1:0.250 ' - .
4D 4 buplicate. || Fac/pcrr - 18.45 0.8761 | <Blank¥ | «===—v . 0.9875
5 pit 3 1988 ~ } FAF/PCII 1.91% 0.7565 | 113.57* | 0.8877 0.9912
' 1:0.17% 1o
6 Pit 3 1988 || FAF/PCIX 0.9477 § <Blank* | ———w=- 11.48 0.9037
1:0.,250 ' IR '
u 6D & puplicate [| FAF/PCII 0.994 | <Blankw | ==———- .80.88 | 0.9874
_ 7 Pit 3 1988 FAF/PCIXI 100.10 0.9942 | <Blank¥ | ——==-- 0.5%40
1:0.333 _
8 pit 2 1991 FAF/PCIY 18.55 |i0.9662 g.9807 I 10.53 | 0.9464
1:0.250 :
. Control " <plank —— <Blank® | =m——ww <Blank [ ——===——
1




*HO attemp£ made to dilute sample to minimize interference.

Shaded values are most representative of the sample-results based upon QC andfduﬁlicate results
as well as better R? coefficients. ! - - '

FAC/PCII — Binder consisting of 60740 mix of class C flyash to Portland Type Il cement.

FAF/PCII - Binder consisting of 60740 mix of class F flyash to Portland rype 1II cement.

¢S5 grouts having sample IDs 1 through 4 were mixed on January 6, 1993 and sample IDs 5 through 8
were mixed on January 7, 1993. On January 13, 1993, 10.6 teo 15.1 grams of each ¢SS grout WMix were
placed in 40 m] VOA vials for dilution with deionized watertandlgubsequgnt'1aachate uranium
activity analyses by KPA. On January 25 and 26, 1993, deionizediwater was incrementally added to
each 40 ml VOA wvial contalning a ¢ss. grout and shook until the gtout completely digpersed. The
final deionized water to grout ratic by weight was 1.5 to 1; prior. te. KPR analysis.

[ ! i
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JOHNZINK s
@COMPANY | o I KOCH

KOO ELSNEEANG COMPAL T

Internaoonal Headguariers : December 4, 1991
F0 Box 702220 - . )

Fulsn, Oklahoms 74170

B8/ 747.131

Mr. Kea Clarke N _
MK Environmental Services Division
720 Park Avenue .

Boise, Idaho 83707

. Reference: Hydro-Sotic S&uhhcr for Vitrification Process
Joyhn Zink Budget Proposal TG9111-080LA

—

Dear Mr. Clarke:

We have made a preliminary analysis for the Vitrification Process Scrubber we discussed
recently on the telephone. Either one Hydro-Sonic Model 1250 Tandem Nozzle or Steam
Ejector Scrubber will handle the gas flows we discussed and will meet your cleaning
Tequirements. . : '

Our Budget Estimate for the Tandem Nozzle flange io flange scrubber is
F.OB. pogmt of shipment, Listed below .aretheilena::ls included in this estimate. o

Q . D . 1 . . II -}E: T s .

1 Quench . FRP*

1 ‘Tandem Nozzle Scrubber _ FRP

1 Separator Housing FRP

1 Separator 1st Stage Module FRP '

2 Separator 204 & 319 Stage Modules Glass Filled Polypropylene

Fiberglass Reinforced Plastic

Items outside of this scope would include fan, stack, inlet/ouvtlet ductwork, piping, draft
control damper, instatlation, recirculation water system and irstrumentation. :

Quench g 25 gpm at 60.psig
15t Stage Scrubber 90 gpm at 20 psig
2nd Stage Scrubber . . 55 gpm at 20 psig

. 4401 South Peoria Avenve = Tulss Dklahoma 74105 » FAX 51Ef?4?-_E1E3_ » TIX 487414




MK Environmental Services Division _ December 4, 1991
Joha Zink Proposal TG9111-080LA - ' - Page 2

Our Budget Estimate for the Steam Ejector flange to Bange scrubber is"SIIEMNRF.O B,
& |

point of shipment. Listed below are the items included in this estimate.
0 \ _E _y _ M 9 of G .
1 ' Cuench : ' ' FRP '
1 . Reducing ElbowaixingP}‘ube : FRP
1 - Separator Housing with Modules - FRP )
1 Ejector/Injector mbly Hastelloy C-276

Items outside of this .sc'npe would include fan, stack, inlet/outlet ductwork, piping. draft.
control damper, installation, recirculation water system and mmstrumentation.

Quench S 25 gpma.ttﬁﬂ. i
Scrubber ' 27 gpm at 20 E;E

For. the Tzndem Nozzle Scrubber we havé estimated 2 scrubber. pressure drop of
approximately 40 iw.g, will be required to limit particulate emission to 0.015 gr/dscf non-
corrected which corresponds to less than 1.0 b /hr, : B .

For the Steam Ejector Scrubber we have estimated steam usage of approximately 6,250
1b/br (100 psig saturated) will be required to limit particulate emission to 0.015. gr/dsef
* non-corrected which corresponds to less than 1.01b/br, -

I have included for {'our review a copy of our Input Parameters sheet showing the data we
used to size the scrubber, along with some standard literature describing the scrubber.

If {ou have any questions or need additional information do not hesitate to contact me at
(918) 234-5826 or Mr, Chris Oakes in our John Zink Western office at (213) 402-0119,

Sincerely,
~ JOHN ZINK COMPANY

N

Tim Hill |
Applications Engineer
Incineration Systems

s

cc: T.Young, JZ Tulsa
- C.Oakes, CA




TOEN INCSSTORD-GINIS CAURACT SMnss3E - WERSION R

TNPUT PARANETZES

Froject: MR EHMVIRDNAEATAL
Project Huaber: TGalli-4E0A

L aach, Noded $25 ,Scras-dgirs asligurasion, Siegle Cycione

Forced Draft

Input Sate:  1i=2PC1¥31 Tue - R3S
Bun Date: L1-27-1%31  Tise! LY
SENERAL INFORMATION
Standard Temperature {F) Pl
bacdard Pressurs ipsig! EL

Bis Inlet Pressure (in H2O -

Bas Exit Pressure {im 8D "

ducd Losses (in HZO} . 3

Bacieni Teaperature {Fy - o

hltisuge tf5) ' ' T a5l

tWLET §55 INEOEXATION

CALLILATEY (WET G4 323353 CALEULATED DRY Al CELETEY

RS INPUT

Specie  Molecular Nt Mole o Weignt T Hele 1 Weignt 1 ol Fractior
alw 29,583 34,513 48,513 L0, 600 166,300
Hat 18015 Gt 4 $5.E3T 68,378 RSN

aas Molecelar We. Salculstae - Ory 2.3 :

Sas Nolecular Wb, Calcolated - ¥t 20,833

¥et Bulb Teag {F1 - : p:1

Tots! Mab fniet Flow Rats Lizdal 1500 Eloglsted SCFM= 3438 lb/hrs 33050

Try Suid Tesparature {F) _ 3]

STEAM INFORMATIAN

Pressure (psig} 138

Teaperature (F) picti 1

ANOOHN T8 CLLATION METROD

Far Scrubber

Suezandpd Solids (D-108%

i

PRETICULATE SLESNINE INTIONRTION

T I 1

{riet Dust Load {grids: ¥ Tl

. f1EShTY .
Llpaning Standzrd {gridect) 5,015
Larrected to Bacarrected -

JOHN ZINK

Tl

PE-liE

COMPANY

A Drwrnirs o Koth Engineining Combny Ine




| 042511
HIORD « SPIUES SYSIENS Bechiel National, Inc.

Engieers ~Consiucion

MAR 191385  FitiyBeale Suest @

SanFranerses, Callomia -
LOHE STAR S5TEEL

Madiggrass PO Boa 3555 LanFunedea Caganig

March 16, 1985
Hydrosonic Systems ' '
?.0. Box 97 .

Lore Star, TX . 75668

Attention: Bill Baker
(214) 656-6217

PROJECT S-17B0-SAVANNAH RIVER PLANT-2005 AREA
DEFENSE WASTE PROCESSING FACILITY-SLUDGE PLANT
CONTRACT AXC-1997-W, JOGB NO. 13239

DESIGN AREA 3350 -

PURCHASE ORDER AXC-21111

DESIEN ENGINEERING ARD FABRICATION DOF SUPERSONIC EJECTOR ASSEHBLIES
Below is the DOE recommended text of your press release:

"LONE STAR, TX -- Air and steam driven scrubber
manufactured by Hydro-Sanic Systems have been tested

and will be instalied in the Y. 5. Department of Energy's
Pefense Waste Processing Facility uwnder construction

at the Savannzh River Plant in South Carplina. This
project is being managed by £.1. du Pont de Nemours

and Company {Du Pont), with Bechtel Hational, Inc.

doing the detailed design.

Selected as the best availadle control technolegy for
cleaning off-gas from the vitrification of radicactive
waste, Hydro-Sonic Systems had six prototype devices in
operation at the ¥itrification Pilot Plant being

tested prior to selection as the air pollution control
device for the main project.

Hydro-Sanic Systez-, an affiliate of Lone Star Steel
Company, minufacti..es a family of stezm 2nd compressed
gas scrubbers and fan powered free-jet scrubbers
-capable of submicron pariiculate caplure and toxic

fume removal, such as HCL, SOx and #0x, in the same
process. The company has been involved in successful
pellution control systems at more than 40 installaticns
world-wide and across a hrnad spectrum of industrial
and muricipal applications.”
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.+ Inside EPA’s I
. Clean Air Report - -
S o An exclusive blweekly roport on the Clean Alr Act and ULS. elr policy
oo _vel, l'ﬂ:u.!ﬁ-—:ﬁ:plnﬁhni 28,30 o -

. . PRIy
T LTI, il

" " Ragignyclide NESHAR ST " ST =,
COMPUIANGE LEEWAY GIVEN TO PLANTS INSTALLING EPA-SUGGESTED OBYICE 7o« 7o- 0% .

- e Ll - v - -t o -
- - i

" EPA has wifersd an ceeage vabee lione fadiving Fuks sksnbmls T elememal plosphoiod plats that ""1_ ERIE A
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Tandem

Performance Features
a HMighty Efiicient Capiure of
F_irna Parliculate

Efficiency
Removes §Q,, H,5, ek. in

Same Device
Frae-Jet Action Oplimizes
Scrubbing

Lew Maintenance

-Ltww Energy Requiremenis

General Descriplion
_; The Tandem Nozzle air cleaner is
7 a fan-diiven wat scrubber having
1} the ability to scrub fine particutate,
" sultur-containing gases, and con-
_densable hydrocarbon vapors with

3 jot action of two subsonic nozzies
_% in saries enables this system to
et A make maximum use of wrbulent

L 1

Maintains High Overall Mass -

an gfliciency markedly better than -
. conventional scnibbers. The frae- -

mixing and droplet growih. The - '
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Mazzle Fan Drive

Ten

M a

. TuT U g

-1 F -,

D L -t ) B PRy ]
ER i A

L

e ] B A AT T L 1-

first section serves tn mndensa : JI
“  yapors, remove the larger particles - '--'“ Hee.
;.- -and to initiate growth of the_finest - '!-
'pamdaamﬂmtmwmmaaﬂy"‘a e et 2
.captured in the second nozie sec-

.. tion. No_other series scrubber is .
;,, known 10 show such 8 merked im- -, 2'¢ C&
<= prowement in efficiency with equiva-; u}“ e )
lent comacting power, ot

Particulate is captured when the
dirty gas is mixed with fine water
droplats produced by spraying water °
onto the exhaust of the free-jet

through which the gas must pass*
Mixing and droghet growth continue
down the length of the mixing tube.
Large droplets containing the partic-
ylate are then removed in 4 syclone
saparator, Clean gasas are vented to

umsphere.

sclhataslnglawnturﬁmpmaym- e
" tain hundreds of micronic and sub-.
micronic dust particles. As a result of ’_.'j=_
the growth of droplsts containing . .5
periiculate Into maslngly larger ’

"

Parlin:ulaia thlh-Lg : . U Sepa

A water spray is formed by use ofa

fing ol V-shaped nozzles. This spray

is injected onio the exhaust of the

particulate laden gas stream, Whm X
e w&z&.‘wwﬁaﬂamm e

e
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: -t Options
Stainless Steel ing (Atomizer) Chamber :
Carbon Stee! Induced Dt or Foroad Dralt (
Fiberglass Peinforced Plastic | .. Other Separator Types.Available .
Corrosion Resistant Alloys ™ | /A4 Horizontal or Veriical Configurabon.
L fey Variable Flow Cleaning Comeol
P
Liguid —
Water, chemical solutions, !
& mecirculated liquids W |
Cuaniity & Pressurg — . . _
12-20 GPMA000 ACFM saluraled gas at 10-25 PSIG
- u2niong ind Cepecities
Olher sizes and capacities are available.
ACFM CAPACITY A B | ¢ |mooEL [[ACFM CAPRCITY - A B ¢ .| woorL
. AC - . ACFM
|heprox ACFM @ o | oim | om [ oim | “No g A Ceg | O | Om | Dim | " Ne
530-800 |1 3% | 8% 8% 45 24 ,000.47,000 25" | S3% | 55%' |- 2000
1,000-1,850 s | 1w | 122 | 80 34,000-56,500 a0 ] 63% | E5% 1 3000
2.100-3,500 T | 164 | 16% 175 47 500-80.000 3 | TSR | TR 4000
4,300-7,200 10" | 2% | 234 | 350 55 500-94,000 39" | 80% | &0° 50006
£.000-10,000 .| 13* j2ma’ j27%"§ 500 £7,500-112.400 43" | BBW’ | 65%' | 60DO°
12,000-20,000 18* | 38w’ | 39%' | 1000 ©5.500-159,000 517 [ 104%° | 1% | 8000°
_17,000-28,500 21 | 44w | 4B’ | 1500 113.000-168,000 56" 115" | 84%° | 10000° -
“B & C Dwns Basad on Twin Cyeions Eeparmon ’ - i ) o C
=t siznas Beauiremsnis®  [Pressure Drop PG00
ol S gt {Eﬁiﬁfat&ﬂ} _ 1 WE, 2.4
15 WE. a2
207 WC — 4z
| 25" WC, 5.2
30" W - B3
*75% Fan Eficancy -
——— s == — —— ——— —— —
_ . _. Irtarnationyl Hl._lﬁqmrl
JOHN ZINK 20 Soun b
; e PO. Box 702220 _
COMPANY
- (918) 747-1371
Responaible Sclutions . : C
Yor Your Environment Cnhas offices ane Tocated in major titles arcund th workl.
Buliatin HSS DOOAA | €.John Zink Company YDAB Al Fights Pesers
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@ MK-FERGUSON COMPANY

& MORRISON WNULSEN COMPANY - g

WELDON SPmING REMEDIAL ACTION PACJECT
5 HIOHWAY B SOUTH -

&T. CHARLES, MISSOURL 334
PRHGME: | 314) 441-8086

July 31, 1992

U. 8., Department of Energy

Weldon Spring Site

rRemedial Action Project

ATTN: XMr. Stephen H. McCrackan
Project Manager

7295 Highway 54 South

St. Charles, MO 63304

SUBJECT: Contract No. DE-ACO5-B6ORZ15438
. OFF-~SITE RELEASE GUIDELIRES

REFERENCE: Letter from James R. Powers to Stephen H.
McCracken, Disposal of Hazardous Materials
Ccontaining Radiocactive Contaminants, dated
Juna 7, 1991 (Attached}

‘Dear Mr. McCracken:

The FMC recently completed all activities raquired for
removal of the waste shipment moratorium imposed by DOE
Haadquarters on May 17, 19%1, In the procass, We perfermed A
comprehensive review af the current off-site relsass :
.- procedures (see referancad letter) for all materials
Y including wastes, recyclable materials, and- property and
aquipment. Attached for your review and comment is the
revigsed 0ff-Site Release Guidelines. '

Theee guidelines are very gimilar to the policy exprassed in’
the referenced letter. The primary differences are {1l) o
gubcontractor waste will now be retained on site and (2) the
procedures (RC-32s). for release of any materials for disposal
are more comprehensive, The PHC has begun implementation of .
these procedures. _ '

Although these changes will increasa the on-site waste
inventory, the PMC is initiating maasured to minimize waste
generation. Incoming equipment and materials will be
ponitored to snsure that all packaging, wrapping, excess
paper, crates, etc. are removed prior to entering the
controlled araa. - -

c\ptiaricisriotske
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Page 2 = OFF-SITE RELEASE GUIDELINES

For additional information concerning this natter, plaase
contact David Hixson or Marc Nelaon of my staff at ext. 3110.

Sincerely,
o '

. James R, Powers '
Project Director
JRPfdshfl&c

 Attachments as stated

| :ci Walker k. Ldve

elettandshiofsite




WSS OFF~SITE RELEASE GUIDELINES

The following describes the revised off~site release
guidelines for the various types of wastes and materials
encountered at the Weldon Spring site ;wssi, " Phe attached
rable details specific examples of the app jcation of the
quidelines to spacific site waste gtreams. As a point of
raference, tha DOE and/or requlatory management raquiresant
are included for each type of waste and matexrial. :

Four major categories have baen identified for wastes and

materials: . :
1. WASTES
2. . RECYCLABLES . - _
3. EQUIBMENT AND FROPERTY
4.  SAMPLES. :
1.0 WASYES:

. §ite wastes can be caﬁegorized as radicactive,
radicactive mixed, hazardous, toxic, and/or sclid.

1.1 ERARICACTIVE WASTE: Radiocactive waste ig defined as
a solid, liquid, or gasecus material that contains
radienuclides regulated under the Atomic Energy Act
of 1954, as amended, and of nagligible sconomic
.value considering costs of rRCOVery.

MANAGEMENT REQUIREMENTS: Radicactive waste ghall
be disposed of on the site at which it is

- generated, if practical, or if on-site disposal
capabillty is not available, at anather DOE
disposal facility as required by DOE Order 5820.2A -
Radicactive Waste Management. '

. : ¥SS PROCEDURES: Radinactive wﬁste will be placed in
interim storage on-site pending igsuance of the
Chemical Plant Racord.of_nacisibn.

1.2 RADIOAGTIVE MIXED WASTE: Radioactive mixed waste
* is defined as a waste consisting of a radicactive
and hazardous component {l.e., RCRA and/or TSCA). .

YANAGEMENT REQUIREMENIOS: Radicactive mixed waste
can be raleased off site for treatment, storage,
and/or disposal to facilities which have the proper
permits and radiclogical contrcls and hold the
necessary NRC or agreement State licenses provided
that the radicactive portion of the waste is

Eepuraiotisite




1.3

1.4

eiraportatofsits

returned to the DOE for final treatment and
disposal as regquired by DOE Order 5820.23
Radioactive Waste Management.

¥SS PROCEDURE: Release in accordance with the
management requirements. Howevar, due to the lack
of available mixed waste TSDs, tha site's S
radioactive mixed wasts inventory remains in
interim storage on sits. The waste will repein in
storage pending decisions in the Chemjical Plant
ROD. . I

HAZARDOUS WASTE: Hazardous waste is dafined as a
waste regulated under Subtitle C of the Resource
Conservation and Racovery Act (RCRA).

MANAGEMENT REQUIREMENTS " Hazardous waste can be
relsased off site for treatment, storage, and/or
disposal to an EPA licenmsed facility if verified as

nonradicactive under the moratorium guidelines

which ara delineated in Regulatory Compliance
Procedure RC-324. ' -

: Release in accordance with the
stated management requiraments.

NOTE: RC-32s is applicable to waste for
which a natural background level of
radioactivity can be established (i.e.,
virgin product). The majority of -
hazardous waste in gtorage is = result of
combining chemically compatible wastes;
therefore, it is impoasible to obtain or
‘create suitable “virgin* samples for
comparison.. : B

TOXIC WASTE: Toxic waste is dafined_as a waste
regulated under the Toxic Substance Control Act
(TSCA) . : . .

MANAGEMENT REOUIREMENTS: Toxic waste can be ;
releagsed off site for treatment, storage, and/or '
disposal to an EfA licensed facilivy if verified as

nonradicactive under the moratorium guidelines
which are delineated in Regulatory Compllance

Procedurs RC-328.

WSS PROCEDURE: Release in accordance with the
stated management requiremente. -

SITE-GENERATED SOLID WASTE:; Site generataed solid
wagte is defined as waste not included as part of




1.6

1.7

aruponataiisite

original site property or inventory. gpecific
types of site-generated solid waste are parsonal
protaction egquipmsnt, waste from site
charactarization and investigation such as sampling
equipment and laboratory vastes, miscellaneous
trash, wastewatere, and construction and :
maintenance wastes which are not otherwise -
clagsified as regulated waste (i.e. RCRA, TSCA}.
These wastes aAre primarily generated as a result of
characterization, support, and construction
activities. .

Site generated solid
waste can be relaased off site for disposal at
sanitary landfills under the moratorium guidelines
which are delineated in Regulatory Compliance

Procedure RC-32s.

+ BSolid waste generated in a :
Radicactive Materials Management Area (RMMA) will
be placed in interim storage pending the Chemical
Plant Record of Decieion. Investigation-derived
wagte will be returned to its source or placed in
on-site storage as defined in RC~18g, Handling and
pisposition of Site Generated Waste. Solid waste
generated outside an RMMA can be digsposed of at a

.ganitary or demolition landfill.

DEMOLITION SOLID WASTIE; Demolition solid waste ls
defined as waste which is part of the original =ite
property or inventory. Specific types of wastes
are building wastes (i.e., concrete, steal, wood,
glass), soils, yard dabris, and equipment.

MARAGEMENT REOUIREMENTS: Demolition solid waste
can be released off site for disposal at a

.

demolition landf£ill under the moratorium guidelines

which are delineated in Regulatory Compliance .
Procedure RC-32s. Additionally, demclition waste
from the WSS are classified as a "special waste” in
accordance with Missourl Solid Waste Managemsnt
Regulations 10 CSR 80. Special waste may be
disposed of at a sanitary or demelition landfiil
nnder approval from the MDNR. ' ’

pemolition laiid waste is placed in

¥5S PROCEDURES
interim storage on site pending issuance of the
Chamical Plant Record of Decision.

SANITARY WASTE: Liquid and solid matter comprised
largely of bioleogical (human) refuse.




2.0

3,0

4.0

MANAGEMENT REQUIREMENTS: Sanitary wastes must be
treated via an approved treatment facility prior to
discharge. :

. 4SS PROCEDURE: -
s - Sanitary waste generated within the RMMA will
' be released off site for treatment/disposal in

accordsnce with RC-32s criterla (process
knowledge) requirements. '

* Sanitary waste generated outside the RMMA are
treated and released via the WSS sanitary
treatment plant.

RECYCLED MATERIALS: Recycled materials include
iead/acid batteries, recoverable metals, and agquipment.

MANAGEMENT RE EMENTS: Recyclable materials can be
raleased off site in accordance with DOE 5400.5

guidelines. -An ALARA avaluation mugt also be performed

when using these guidelines. :

WSS PROCEDURE: Recyclable material is released off site
in accordance with the criteria outlined in RC.32s, :
(NOTE: WSS policy is more restrictive than the DOE
5400.5 guidelines}. S

EOUTPMENT AND QTHER PROPERTY: Equipment and other
property. largely consists of subcontracter vehicles,
construction equipment, and tools.

MANAGEMENT REOUIREMENTS: Equipment and othsr property
are surveyed and released in accordance with DOE 5400.5

guidelines. An ALARA evaluation must alsc be performed
when using these guidelines.

¥SS PROGEDURE: Equipment and other property are
released cff site in accordance with the DOE 5400.5
guidelines. '

. various types of samples are ruutinily shipped
off site for waste charactsrization, environmental
monitoring, and physical testing.

MANAGEMENT REQUIREMENTS: Samples can be released off
Bite for analysis and/for testing provided the receiving
labaratory or test facility lolds thea necessary HRC or

- agreement State licenses for the type of radionuclides

potentially shipped.

clreportsiofizite




; Contract laboratories or test facilities
must provide current coples of their NRC or agreement
ctate licenses prior to receiving samples. Sample
residues must be returnsd to the aite for storage

pending issuance of the Chemical Plant Record of
Deciasion. '

-
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RELEASE APPLICATION
MATERIAL CATEGORY RELEASE REQUIHEMENT | DISPOSITION

PCE Transformers, cleanup | Toxic Waste (TSCA) < Natural backgroand | Incineration at
| idebris, and oils radlioactive level . | commercial TSD facility
: ' (RC-32e criteria) ) L

i Tributyl phosphate (TBP). tadioactive Mixed Releasa to licensed Incineration at K-25 Oak
; - Waste - TSD- facility Ridge, TH radiocactive
{RCRA /TSCR) _ ' residue returned to WSS
for disposal

Subcontractor office Sité-Generitéd « Natural background | On-8ite Storage

waste paper, plastic, and | Solid Waste {within | radioactive level # (ompactibles =
| construction/ RMMA ) (RC=-328 criteria) ' Building 434
| maintenance waste (li.e., _ ' ® Bulk - MSA

oil, oil air filters,
lumber, wire, pipe,
personnel protective
| equipwment, etc.)

{Same) _ Site-Generated None | Disposal at sanitary
: . { Bolid Waste X 1andfill (ofl-collection

_ (Outside RMMA) ' centars) - :
! Lead/acid batteries : Recyclables < Hﬁturul'hackgrbuhd Commercial Battery
: : ' ' radioactive level Recycler B
(RC-32s criteria) '

DOE 5400.5 Unrestricted release to
Guidel{ggs sn@gontrqgturs

Construction vehicles,
toolsl etc.

Equipment /Property
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WELDON SPRING REMEDIAL ACTIDN PROJECT
Yoas HIGHWAY B4 SOUTH : :

T CHARLES MSSOURM B3O8
PHONE. (314] sat-3088

June 7, 1391

U. S. Department of Energy

Weldon Spring Site .

Ramedial Action Project

ATTN: Mr. Stephan H. MeCracken
Project Manager

7295 Highway 84 South

‘§t. Charles, MO 63303

SUBJECT: Contract No. DE~AC0S5-B60R21546

80805
so0¢

DISPOSAL OF BAZARDOUS NATERIALS CDHTLIH;HE

RADIOACTIVE CONTAKINATES

REFERENCES:  Letter from Stephen E. McCracken to Jawmes R,

Powers, concerning shipments of radioac
contaminated wastes, gated May 28, 1981
(Attached]. .

.Dear Mr. Hntracken:.

mhe following summazizes the PMCS policy and procedure
the releaase of materiels. C

Materials containing radioactive cnnttmihﬁnts above

tively

s for

background roncentrations are not sent otf site for disposal.

0il and debris contaminated with PCEs are sent to EPA-
licensed disposal facilities from the WSSRAP after
verification that no radialagical'cnntnminatiﬁn is pre

sant.

radiological contaminants are determined based on direct

radiation survey results in accordance with site procedures

or quantitative analytical results provided by cutside
 jaboratory contractors. Surveys and analytical reault

5 aAre

in accordance with fndustry practices and astablished

detection limlts.

Radiclogical contamination surveys Are performed in

accordance with Environmental, Safety, and Health (ES&H)

procadure 2.3.Bs, Contamination Survey. The datection

limit

for the swipe counter is generally J to 6 disintigrations per
minute per 100 cm’ depending on the background and counting
time. Direct radiological surveys aré performed with Geiger

¥ueller (GM) or Alpha scintillator radiaticn detectors

eripterchincisposl wit
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page 2 DISPOSAL OF HASARDOUS MATERIALS CONTAINING
' RADIOACTIVE CONTAMIRATES -

survey instruments are operated in accordance with BSEH
procedure 2.6.38, GN Detector Calibration, Operation, a&nd’
Ugage and 2.6.1s Alpha Detector Calibraticn and Operaticneal
Check, respectively. The detection limits for the portable
Alpha scintillator and GM survey instruments ars
approximately 100 to 500 dpm per 100 cm?,  respectively,
depending on tha efficlency, background, -and survey time.
patection limits for laboratory analysis are on the order of
0,1 to 1.0 pico curles paxr gram. Detector efficiency,

- background, and counting time are alsc considered for
laboratory detection limits.

Construction debris and reusable materials are surveyad for
release pricr to leaving the weldon Spring site. ‘Matarials
which are suspected to be contaminated based on oparetional
history are surveyed over 100 percent of their surface area.
Materials which are suspected to ba uncontaminated are
surveyed where contamination would likely accumulate (&.9.,
greasy areis CI Jecations whers twoe eurfaces joined). If
these areas are fournd free of radicactivity, the remaining
areas are surveyed by a statistical method which has been
reviawed and approved by EPA, the State of Missourl and Oak
Ridge Associated Universities. The radiclogical surveys are’
performed in accordance with approved site procedures
{previcusly stated). ’

‘Subcontractor vehicles, tocls and squipment are surveyed
either 100% or statistically depending on potential for
contamination. Survey results are compared to guidelines
contained in DOE Order 5400.5. Once all reasonable efforts
have been made to decontaminate to background levels, such
materials are released to the subcontractor, provided they &o
not exceed the guidelines in DOE Order 5400.5.

To suppert environmental monitoring, waste characterization,
and other monitoring ectivities at the W5SRAP, samples are
sent to laboratories for analysis. Many of these samples are
regqulated by the Department of Transportation (DOT) for &
variety of hazard classes. aAll materials regqulated by the
DOT are packaged and -shipped in accordance with DOT
regulations. Samples being sant 1O laboratories for
.guantitative analysis are not disposad of by the laboratory.
All sample residuals are returned to the WSSRAF for
disposal/archive as provided for in the laboratory contracts.

1t is the PMC‘'s policy not to ship RCRA waste or TSCA
hazardous materials from the WSSRAP for disposal if they
contain detectable radiocactive contamination, - Qur criterion
ig that all waste shipped for dispesal contains no more than

chlamer enh . clsposal wit
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background concantrations of radicactive contaminants. :
Initially., background is determined by obtaining a sample of
the same material proposed for diaposal axcept that the :

" material is known to never te have besn in 2 radiologically
controlled arsa. 1f the concentration of radioactivity in
the waste doas not excesd ths concentration of radiosctivity
in the uncontaminatad material, the waste Can be shipped off
site for disposal. o o :

We sxpect to ship oil containing PCB's from Pad 411 in the
near future. It is important to note that Pad 411 is cutside
of the radiclogical controlled area. The results of ' _
laboratory analyses of the Pad 411 PCBs showed no detactable

radialngical;cnnﬁaminants.' L

Cenerete rubble from the Building 409 siab, which is cutaside

of controlled .area ag well, will also be shipped for disposal

off site laterx this year. This waste is not regqulated undaxr
RCRA or TSCA. The top of this slab has bedan surveyad and
found to have na detectatle radiclogicel contapination. The
-slab has been cored and no contamination was found. A

 ptatistical survey will be periormed on the underside of the
glap efter it has been proken for removal. If any _
radiclogical ceptamination is found, this wasts will be
retained on site. ' '

If you have questions ccneerning this mattsi, please contact
Newlyn Horton of my staff. : ' :

Eincerelgg
=
C. G e frot—
~Janes R. Fowers
" project Director

- JRP fenh/flac

cci Walker K. Love

el lanargnnhdiaposal wet
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sonsgcr. REVISED WASTE QUANTITIES CRARTERLY REPORT: 10/1/92 - 12/31/92

Attached 1s the Revisad Waste Quantities Quartarly Report.
This report presents the official WSSRAP base inventory of
waste material for the quarter of October 1, 1992, thxough
Decembar 31, 1992. Engineering calculations and designs
developed for the WSSRAP must always relfarence the specific
‘Waste (Quantities Quarterly Report in effect at the time thoge
calculations or designs were developed. Changes to the
Ravised Waste Quantities Quarterly Report include quantity
changes based on MOD 8 estimates for concrete deck and
foundation. Also the metal tank and equipment estimate now
reflects metal volume, : :

The WSSRAP has formed a Waste Quantity Committee consisting of -
J. Cooney, F. Fry, L. Gonzales, S. Murray, and S. Myers. This
committee developed the Waste Quantities Quarterly Report and
welcomes any valid information concerning the waste '

" quantities. If you have any such information, please contact
one of the committea members. " .

bistribution w/attachment: <:::?ﬂ:jiéwm
C. Dille - MKES Hoise E. Tom -~ MKES San Francisco
_ D. Carpenter - MRES Bolse D. Reppond - MEES San Francisco
. J. Ansted - MEES Bolse J. Caldwell - JEG Kansas City
 F. Hood - MKEE Boise J. Hillard - JEG Albuguerque
§. Menlove - MEES Boiee K. Maxwell - MKES Boise
J. Parmelee - MKES Boisze R. Bennett - JEG Albuguergque
A. Tyson - MRES Boise M. Madden - JBG Denver
S. Myers ' ¥X. ‘Warbritton ~ P. Cate
b. Steffen R, Ferguson . J. Cooney
R. Tucker A, Sisson : - J. Richmond
" K. Greenwall . B. Preeman - R. Jenkins
F. Fry S. Anderson . Hixson
F. Spittlex D, Suarez 8. Murray
K. Tjhang J. Williams : D. Hillman
L. Gonzales . B, Curia G. Valett
M. Wesely M. Peterson M. Ankrom
R. Sanchez - EC 3.1.7 C
JRE/smm/lac

mm_ﬂ:‘ﬂoﬂmﬂm\mmn.w




CONVERTED
VOLUME (CYD)

- COMVERTED.

WEIGHT (TON)

1102%2

COMMENTE /REFERENCE

SOILS & SEDINENTS

Raffinate Pits

1.52 tonfcyd

153,500 cyd

153,500

233,320

MOD B8 estimate and RIY

‘Report Rev. D
Decenbsy 1990

DOB/OR/21548-074 '
Plate 3 (Radiological
Site Soil Zones)
Includas Region 4
Zone & Reglion 9
Zonas 1 & 2

Ash Pond

1.52 tonfoyd

8,200 cyd

8,200

12,460

naauuhnr 1990
DOE/OR/21548-074 =
Plats 3 {Radiological
8ite Soil Zones)
Includes Region 4
Zones 1,1,3,5

- .Ffoq Pond

1.52 ‘ton/cyd

7,000 cyd

7,000

10,640

RI Report Rev. D

. Dacembar 1950
1 DOE/OR/21548-074
Plate 3 [Radinlogical

Site Soil Zones)
‘Region 3

| zones 1 2,3 & 4

mhudmhumﬂmpﬁhummﬁ
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(R KA

COMMENTS /REFERENCE

1.52 ton/cyd

11,550

RI Report Rev. D
pacember 1950
DOE/CR/21548-074
Plarte 3 (Radicloglcal
Site Soll Zones)
Region 1 Zones 1 & 2

South Dump

1.52 ton/cyd

16,900 cyd

16,900

25,690

RI Raport Rev. D
Daecember 1990
DOE/OR/21548~074
Plate 3 (Radiological
Site Soil Zones)
Includes Reglon 4

TSA Area

1.52 ton/cjd

12,970 cyd

12,970

19,710

Zone 4 :

WP-244 TSA construction

specifications final
cost estimate November
1991 '

Site WT Plant
Ares

1.52 tonjcyd

25,000 cyd

25,000

38,000

 Approximation of tha
1 actual amount removed

MhnﬂﬂhﬂmﬁmmﬂﬁwMMﬂ

during_cmnstruntiﬁn,
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COMMENTS /REYEREVCE

Around Chemical

.1.52 tonjfcyd 26,400 cyd 26,400 40,130 | RT Report Rev. D
Plant Buildings : Decanber 1990
o DOE/OR/21548-074
' Plate 3 (Radiological
Site 3cil Zones) _
Inclwies Region 5 Zone
1 vhich is associatad
with contamination from
thae coal storage area
and Reglon 5
Zones 1-11
Region 6 Zones 1-6
. Region 10 Zones 1-14
Bensath Chenical 1.52 tonjcyd | 49,900 cyd 49,900 75,850 | I0C: M. Poterson to
Plant Buildings - 8. Grean
and Open Araas _ ‘Date: 02/37/92
Lakes 34, 3%, 35 1.52 tonfcyd |. 20,000 cyd . 20,000 30,400 | Engineering assumption
; Quarry (Bulk 2 tonjfcyd 52,000 cyd}. 52,000 104,000 | Q¥ CDD Fabruary 1991
; Waste Excavation} ' ' ' DOB/OR/21548-145
| vicinity
Properties

- mfusare \gosnneympersiquent wat




VOLUME (CYD)

CONVERTED
WEIGHT (TON)

110292

' COMMENTS /REFERENCE

Femme Osage

1.52 ton/cyd

80,500 cyd

80,500

122,360

Mod 8 estimate and
Draft WSSRAP VP Femme
Csage Slough Special
Study '
Juna 1989

| Army 1,2 & 3

1.52 tonjfeyd

1,400 cyd

1,400

2,130

vicinity Property CDR
Octobar 1%87

Busch 3,4 & 5

1.52 tonjcyd

500 cyd

500

760

?1c1nity ?ruperty PR’
Octobexr 1987

Army 5 & 6.

1.52 tonjoyd

1,700 cyd

1,700

2,580

vicinity Property CDR
Octobar 1987

Scutheast
| brainage

1.52 ton/oeyd

10,000 cyd

10,000

vieinity Property CDR

i Octobar 1987
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T i s i T
| 5 : IFORY. TAT
MATERIAL CONVERSION ORIGINAL CONVERTED CONVERTED | CONMENTS /REFEREWCE
FACTOR AMOUNT | VOLUME (CYD) | WEIGHT (TOM)
SLUDGE .
Raffinata Pits 1.01 tonfcyd | 220,000 cyd 220,000 222,200 | Rev D December 1990
: ' . - . | DOE/OR/21548-074
. . { RI Report
Quarry 1.40 ton/cyd 4,100 cyd 4,100 . 5,740 | Q¥ CDD February 1991
o _ ' DOR/OR/21548-145
Site Water 70 #Jeft 3,100 cyd '3,100 ‘2,930 | Q¥ CDD Pebruary 1591
Treatment Plant DOE/OR/ 21548145
Qquarry Water 70 Fjeft 500 cyd 500 470 | Waste Managwent Plan
- for QY WTP '

Traatment Plant

10C Steffan to Tudkar
September 15, 19%%0
Asgumea 5 yr 0parating

jlife
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MATERTAL CONVERBIOM ORIGINAL CONVERTED CONVERTED | COMMENTS /REFERENCE
FACTOR AMOUNT | voLuME (CYD) | WEIGHT {TON)
CLEAR & GRUB _
Quarry .63 ton/cyd 5,300 cyd 5,300 ' 3,340 | 0¥ PER October 1889
- . . : ' . DOE/OR/21548-094
Raffinate Pits .63 tonjfoyd 5,900 cyd 5,900 .- 3,720 { Assume 56! of Mod 8
. ' : ' Estimate
Chemical Plant .63 tonfcyd | 17,500 cyd 17,500 711,030 | Assume S0t .of Mod 3
Estimate. Includes MSA
: grubbing. -
Vicinity Property .63 tonjfcyd 1,000 cyd 1,000 . 630 | Assume 50% of Mod 8
Fepme Osage : - ' - | Bstimate
Quarry RR Ties - 40 #/cft 130 cyd 130 70 { Mod & Estimate.
' . ' Quarry = 130 cyd
Haul Road = 107¢ cyd
will be dispnleﬂ of uff
. gita
Chemical Plant 40 #joft 300 cyd 200 1860 Ilucl 8 nutj.nta
RR Ties .. L
g;:._;q;m._ B 3 Lrg

e I LR

W ormrmme———— = s




Frind

- CONVERTED
VOLUME (CYID)

110292

December 1990
DORJOR/21548-074

| RUBBLE
| guarry Bulk Metal 5 cyd/ton | 10,500 cyd 10,500 2,100 | Q¥ Per October 198%
. | DOR/OR/21548~094
Quarry Bulk 4,100 #/cyd| 30,200 cyd 30,200 61,910 | g¥ PER october 1989
Rock /Concrete . DOR/OR/21548-094
Pensity = Average of
concrats and limestone
densities
(quarry Residuals 4,200 #/cyd | - 20,100 cyd 20,100 42,210 | Hod 8 Estimate
{Rock) : ' Denaity = Density o
' Limestone T
| Quarry WTP 150 #/ctt 100 cyd 300 ' 610 | Mod 8 Estimate
(Closure) _ ' :
PSA (Closure 4,100 #/cya| 22,000 cyd 22,000 45,100 | Mod 8 Estimate
Foundation} ' ' -Does not include
' ‘I material on TSA
i Danaity = Averaga of
concrete and limestone -
. densities
Raffinate Pits 5 cyd/ton 500 cyd 500 100 | RT Report Rev. D

B TR




MATERIAL

CORVERBION

FACTOR

ORIGINAL
AMOUNT

WEIGHT {TOM)

110292

. = s :

Facility -
{clogure)

Site WIP (Closure 150 #/cft 400 cyd 400 810 | Mod 8 Estimate
| Foundation) :
. F MSA {Closure 3620 #/cyd | 14,500 cyd 14,500 26,250 | Mod & Estimate -
Foundation) ' ' ' { Includes soil and
: gravel but doss not
include material on
MSA. Density = Average
of scil and limestone
dansitles.
Treatwment 150 #/cft 900 oyd 900 1,820 | Mod 8 Estimate .
racility - : - Denglty = Aversage of
I (Closure) concrete and wmatal
' . denasities R
volume Reduction 150 #fcft 500 eyd 500 1010 | Mod 8 Estimate .

Density = Average o

 concrate and metal -

densities

| chemical Planﬁ
ACHM

o 2ourneimrysraiquent wat
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CONVERBION
FACTOR

110292

COMMERTS /REYERENCE

Friable

a6 #/ctt

1,240 cyd

10¢ From : Dille/Hood
To: .
Williama/Splittler
Date: April 14, 1992
Subject: CP: Task
7%4 Material
guantities Azsassnent

Non-Friable
. {Rooting,
Transaite,
Flooxring)

158 #/ctt

I0C Prom : Dille/Hood
To: - -
‘Williams/Spittler :
pDate: April 14, 1992
gubject: CP: Task
754 Material |
Quantities Assessment

Concrate . :
Masonry Block 56 #/ctt 5,720 cyd '5,720 4,330 | ToC Prom : DillefHood .
; ' : To:
Williams/Spittler
Datat April 14, 1992
Subject: CP: Task
_ 754 Material
Slab {Deck, 150 #/cft 2,470 cyd 5, 000
Foundation) .
Matal
nfussrs2\joannsimyersiquent. wet



CONVERSLION

110292

cuuunu!a;nlrgniuu:"

.064 cft/if
§.793 #/1f

Inc Prou 3 Dillé;ﬂnud

Hillimfspittlar
pate: April 14, 1992

. Subject: CP! Task
754 Material

.11 eft/ift’

15 #/11t

ToC From :. Dille/Hood

To:
williamse/Spittler
pate: April 14, 1992
Subject: CP: Task
754 Material

' HVAC Ductwork

ag0 #lctt |

HITS Data

Use 25% increase 1n
volumes because density
glves vol. of solid

1 bleck

Tanks

Wisc. Equip.
(process
equipment,
trucks,
forklifte,
ete.)

LW, —arwrrm— e s

= P - e —— | F——T e
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MATERTAL

CONVERSION
FACTOR

WEIGHT (TON)

110292

COMMENTS /REFERRNCE

Furniture

20 cyd/ton

6,849 cft

13

WITS Data

Side/Roof
Aluminum

156 #/ctt

70 cyd

147

10C From : Dille/Hood

To: | [
williams/Spittley
Date: April 14, 1992
‘gsubiect: CP: Task
754 Matarial

' gide/Roof .
carbon Steal

490 #/cft

6 cyd |

40

1I0C Prom @ Dille/Hood
To: E . -

. Williams/Spittler )
Date: April 14, 19392
subiect: CP: Task
754 Material

structural

490 #lcft

4,500 cyd

4,500

29,800

10C Prom : Dille/Hood

Toy S
Williams/Spittler
Date: April 14, 1992
Subject: CP: Task
754 Material '

. RR Ralils

490 #/cee |

40

40

265

Yoc From : Dillesficod
To:
Williams/Spittler
Date: April 14, 1982
Subject: CP:  Task
754 Material

nreare 2 amnneirnarsicuent. Wit

11 -
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: 5% i §ay
GER i R LE
MATERIAL CONVERBION ORIGINAL CONVERTED CONVERTHD | COMMEWES /REFERENCE
FACTOR AMOUNT | VOLUME {CYD) | WRIGHT (TON) .

Non-metal 1.00#/ctt 325 cyd 325 440 | T0C From : Dille/Hood

debris : Tot

{ceramic, Williams/Spittler

porcelain, Date: April 14, 1992

glass, Subject: CP: Task

graphite, ‘754 Material ..

paper, debris)

Underground .55 oft/1ft 64,240 1ft 1,309 . 1,734 | WITS Data

Piping (Clay, 54 FJ1ft ' Assume average dianat-r

Concrete, atc.) = 12 in.

Wood (no 40#/cft - 400 cyd 400 216 § 3OC From : Dille/Hood

grubbing or RR : C mor -

Ties) . williams/Spittler
bate: April 14, 1992
Subject: CP: Task

oz i
ki

nfumarejosnnsimysrsimmnt. wet

12

754 Material
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| Road

ton/eyd

MATERIAL CONVERTED | CONMENTS /REFERENCE
FACTOR AMOUNT | VOLUME (CYD) | WEIGHT (TON) ' .
ROADE & '
EMBANEKNENTS
.cmam '
| Ratfinate Pits A | o .
| Bottom 1.52 tonjfcyd | 15,400 cyd 15,400 23,410 | Mod 8 Estimate
Roads _ 1.5%2 tonfoyd | 10,800 cyd | . 10,800 16,420 | Hod 8 Estimate _
| Retention Pond { 1.52 ton/cyd 1,830 cyd | 1,830 2,780 { 50% of Mod 8 Estimate
vicinity Property ' : . i '
!  Femma Osage 1.52 tonjfcyd 1,600 1,800 2,430 { 50% of Mod 8 Bstimate -
Southeast 1.52 ton/cyd 6,750 6,750 10,260 | 50% of Mod &8 Estimate
| _Army S & 6 1.52 ton/oyd 1,800 1,800 2,740 | 50% of Mod & Estimate
| chemical Plant | - _ o
Ash Pond Bottom | 1.52 tonjoyd| 4,000 cyd 4,000 ‘6,080 | Mod 8 Eatimate
Frog Pond 1.52 ton/cyd 800 cyd 800 1,220 | Mod 8 Estimate
Retention Pond 1.52 tonfcyd 25,900 cyd 25,900 39,370 | 50% of Mod 8 Estimate
Dikez o : L e
Haul Roads 1.52 tonjcyd | 16,400 cyd 16,400 | 29,930 | 50% of Mod 8 Estimate
Quarry Haul - 1.52 3,500 cyd 3,500 5,320 | 25% of Mod 8 Estimate




110292

MATFRIAL CONVERTED | COMMENTS fREFERNNCE
FACTOR AMOUNT | VOLUME (CYD) WEIGHT (TON)
PERSONAL 7,800 cyd 7,800 Baged on 10 year
PROTECTIVE ' estimate uncompacted.
EQUIPNENT (PPE} I0C Myers to Hixson
May 1, 1951
Subject: Foracasted
PPE Usage guantitias
CONTAYNERIIED 120 cyd 120 RCRA Waste
CHEMICALB 38 gal. = 7.5 £t3 WITS
Includes the
tributylphosphate (TBP)
wante,
330 cyd 330 Non-RCRA Waste

_lSlehﬂD'IT?T?HL

nAusersjosrineimyerslquant.wet

14

55 gnl. = 7.5 fL° WITS

e —————— k1 A, W AT TR
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INTER-OFFICE COMREEPONDENCE
August 12, 1992
Distrihutinn
Glen Schmidt
RADON BMANATION TEST PROCEDURE AND RESULTS

Radon Emanation Experiments were conducted July 21 through
July 29, 1992, on-site in building 410. The experiment was

_set up to provide experimental data-for calculating radon

emanation during the following activities: sludge excavation
with a cutting head dredge; gravity settling within a 3
continucus high rate thickener; and a continuouns {low stirrad
vessel for feed storage prior to treatment (figure 1). Input
parameters, physical conditions and radon flix were

monitored for calculating radon smanation and processing
requirements at full scale. .

Throughout the experiment a notebook was used to record
procedures observations and conclusions af they happened.
Data sheets were used to record time, shaft speed, torgue,
room temperature, and sludge temperature. A Eberline RGA-40
vecorded radon activity during the axperiment. bata results.
from the raden gas analyzer {RGA) ere attached In tabular
form and figures. The tables are annotatad to track steps

taken which could affect the radon emanation lavels along

with the RGA~40 radon activity results. The figures provide
a graphical representation of the data from the tables
racorded by the RGA-40.

Test Procednre and Equipment

One S-gallon bucket of raffinate pit 2 sludge ccllacted in
July 1991 and stored in building 408 was utilized for the
test. On June 30, 92, the sludge was thoroughly homogenized
using conventional plaster mixing tools. After
homogenizaticn two B oz. jars were filled for radiolegical
and percent moisture analysis. The remaining sludge was
transferred into twoe 5-L and two 7-L beskers. Each beaker
contained approximately (.86 gal. of sludge. Raffiinate pit
water was used to rinse down the bucket and mixing tools.
The rinse water was then poured into the 7 L bsazkers for a
water column of approximately 7 in. above tha sludge. Based
upon a conservative assumption that all radon was releasad
while transferring the sludge, after 21 days radon levels
will reach 97.75% of the calculated maximum; therefore, each
beaker was allowed to set for a minimum of 21 days prior %o
testing. .

a:envdocenvdoc

Form 2324 JOMI J-BT



" RADON EMANATION TEST PROCEDURE AND RESULTS

The two 5 L beoakers were set up to simulate a well mixed .
storage tank of sludge without a water blanket. The beakexrs
. were of the same size with squal volumes of gludge. The
baakers were label Beaker 1 and Beakar 2. The two 7 L
beakers were set up to simulate sludge dredging and
thickening. The beakers wers of the same size with agual
velumes of sludge and pit water. The beakers were labeled
Beaker 3 and Beaker 4. - ' :

The following outline briefly describes the seguence of
steps. ' The RCA-40 data table contains a more detailed
description of steps taken during the experiment and should
be referred to when reviewing the figqures. '

" Beaker 1 Testing

The radon gas analyzer was set up in the lab’
and began recording background levels.

Tyesday, July 21  Beaker 1 Testing eguipment was connectad
as shown in figure 2. The mixer was started and ran
throughout the day and was stopped that night. The RGA-40
waz left connected to monitor radon flux overnight. Figures
4 graphically show the resylts from beaker 1. :

Yednesday, July 22. The mixer was restarted on beaker 1 to
monitor raden buildup overnight and the subsequent relaase.
Figure 5 has radon activity levels for the second stari-up of
beaker 1. Figuxe & combines the data from figures 4 & 5.

Beaker 2 Testing

2 second beaker of sludge was tested to duplicate the test
from beaker 1. Figure 7 has the radon activities from the
test. Figure B combines the data from beaker 1 and 2 for
comparison. The RGA-40 sampling tube was disconnected that
evening to monitor background levels and progeny buildup
within the moniter. ' :

thyursday, July 23 Further mixing has been postponead until
the RGA-40 drops back down to background levels.

Beaker 3 !Bnting
Teating equipment was connected as shown in

Iuesday. July 29
 figqure 3. Water samples were collected prior to and during .
rhe test for radon. 222 in water analysis and total suspended

q:\envdoc\envdoc



RADGH EMARATION TEST PROCEDURE AND RESULTS

solids. - The mixer ran throughout tha day and was stopped
that night. All equipment was left connected to monitor
radon flux over night. Figure § graphically showe the
resulte from beaker 3. : '

Basker 4 Testing
Wednesday. July 29 A second bedker of sludge was tested to
duplicate the test from beaker ). Figure 10 has the radon
activities from the test. Figure 11 combines the data from
peaker 3 and 4 for comparison. Figure 12 is an expanded
gection of figure 11.  The mixer was left running at 60 rpm
_ throughout the night. . : o -

Thursday. July 30

The mixer was left running 211l night. At 13:14 the shaft
speed was increased to 300 rpm then back to 200 rpm. The :
sludge bacame well mixed. The mixer was stopped and the RGA-
40 tubing was disconnected at 16:73. Figure 13 provides tha
radon activity levels for the wall mixed system. Figure 14
combines the data from figures 11 and 13.

No furthex tasting'uni'performad, howaver, the RGA~40 was
left on through Monday August 3, to monitor progeny decay
within the RGA-40.

httachments:

1) Figures 1 through 14;

2 annctated RGA-40 Data Resulte Table;
3) Radon Emanation Test Data Shests;

4) Analytical Resuits, _

Distributiont

Rick Ferguson Mark Petarson

Jack Cooney _ Michelle Vaughn
Stave Greaen John Enger

Jim Williams bon Carpenter = NKES:
RC-22-26-48 : X

qth\envdorienvdec
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Radon Activity, A, (pCifL)

Figure 4: Radon Emanation Data From

Beaker 1
o
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Figure 5: Radon Emanation Data From
Beaker 1, (second startup)
2500 '
&,
/
'I." l &\ . .
— ; ™, Stopped Mixing and Discannacted Tubing
. 1500 ; e _
< ¢ . . |
.Ef‘ I ‘i-‘ Imertsd Sampling Tube nto Beskar 2
2 f A |
< 1000 5 :
& 7 o Y
@« "' ‘\\ _f"" . e -
m 'f"\ u“__?:l
I | Restarted Mixer
"" .
o . aleindubtinin ""H‘ .
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Radon Activity, A, (pCi/L)

Figure 6: Radon Emanation Data From
~ 'Beaker 1, {includes 2nd startup)
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Radon Activity, A, (PCi/L)

Figure 7: Radon Emanation Data From
Beaker 2

E | ]

A blade of grass wrapped around the shaft and splattersd sludge

within the beaker and into the sampling tube.

N

Pushed Staft Into Sludge

12:00 PM

D224 PM - _ _
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Figure 8: Radon Emation Data From

.Radon Activity, A, (pCifL)

Beakers 1 and 2
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Figure 9: Radon Emanation Data From
Beaker 3

Began Mixing

1500-

Radon Activity, A, (pCifL)

1000

Time, t, (hr:mm)

E3- Tuesday, July 28




Figure 10: Radon Emanation Data From

Beaker 4
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Flgure 11: Radon Emanatmn Data From
Beakers 3 & 4
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Radon Activity, A, (pCi/L)

2500

Figure 12: Radon Emanation Data From

Beakers 3 & 4 (expanded section)
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‘Radon Activity, (pCi/L)

Figure 13 : Radon Emanation Data From

Beaker 4 {200 rpm)
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" Radon Activity, A, (pCi/L)
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Figure 14: Radon Emanation Data From
Beaker 4 (includes 200rpm portion)
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The following data was collected with a Fbarline model RGA-40
radon gas monitor. Thae data collection period is from Monday,
July 26, at 11:16 am thru Monday August 3, at 11:05 am. In
order to track the progression of the experiment, each. step
taken during the experiment are outlined along the right aide
of the table. During the experiment dsta was psriodically -
downloaded and is presented here as one continucus table with
two breaks during downloading and subseguent reprograning.

' BERIAL # A053 -
CURRENT TIME 1/24/92 08:14:25

START TIME  7/20/92 11:18:00
STOP TIME .  27/24/92 08:13:00
. BAMPLE INT .. 10 MINUTES -
ALARM 0 PCI/L -
EFFICIENCY RN222 0.895 RNWD 0.026
' MEMCORY - 65%

NUMBER OF READINGS 556

Time Sample Activity Activity Notes Recorded buring -
t A A The Experiment
hr:min pCi/L Bg/m° :
Monday July 20
~11:18 28 0.46 16,92 Began recording radon
11:28 29 0.47 17.33 background levels in
11:38 32 0.52 19.14 the lab.
11:48 37 0.60 22.14 )
11:58 a4 0.55 20.17
12:08 38 0.61 22.50
i2:18 32 0.51 18.73
12:28 41 0.&5 24.11
12:38 30 0.47 17.30
12148 40 0.63 23.33
12:58 49 0.78 28.76
13:08 42 0.66 24.39
13:18 45 0.71 26.20
13:28 53 - 0.84 30.97
13:38 .43 0.67 24.83
13:48 50 0.79 29.09
13:58 53 0.84 30.82
14:18 61 0.96 35.54
143128 37 0.57 21.00
14:3E - 36 0.56 . 20.55

14:48 39 0.60 22.35




14:58
15:08
15:18
15:28
15:38
15:48
15:58
16:08
16:18
16:28
16:38
1£:48
15:58
17:08
17:18
-17:28
17:38
17:48
17:58B
16:08
19:18
18:28
18: 3B
18148
18:58
15:08
19:18
19:28
19:38
i5:48
19:58
20:08
20:18
20128
20:38
20:48
20:58
21:08
21:18
21:28
21:38
21:48
21:58
22:08

- 22:18

22:28
22:38
22:48
22:58
23:08
23:18
23:28

Monday

o.82

0.48

0.61
ﬂ'- 59

0.54
0.49
0.56
.68
0.59
0.62
0.71
0.69
0,65
0.62
0.44
0.54
.66
0.52
0.59
0.46
0.48
0.69
0.58
0.55
0,46
0.56
0.83
0.61
0.33
D.61
0.43
0.56
0.35

0.35

G.44
0.42
u146
0.38
0.41
0.43
06.53
0.53
- D.69
0.52
0.69
0.32
0.52
0.70
.53
0.38
0.65

July 20 (continued)

.33.80
17.95
19.94
22.46
21.81
20.01
18.21
20.63
24.95

23.08 -

26.07
25.42
24.20
22.58
16.33
20.02
24,32
19.41
21.88
17.Q0
17.64
25.60
21.37
20.19

17,16

20.80
30.52
22,50
12.29
22.65
15.98
20.84
13.03
13.07
16.1%
15,62
16.91
13.95
15.25
15.90
19.56
19.56
25.51
19.32
25.34
11.88
19.21
25.83
19,63

14.21

23.89

Recording radon
background levels




23:38 49 0.78 2B.69 Racording radon
23148 36 0.56 20.72 background -levals
23:58 33" 0.51 18.96 :

Tuesday July 21 |

00:08 43 . 0.68 34,99 -

00118 37 0.57 21.25
00:28 41 0.64 23.68
003138 23 0.34 12.74
00148 41 0.64 23.12
00:58 38 0.59 21.88
01:08 - 34 0.53 19.45
01:18 30 . 0.46 17.05
01329 35 0.54 20.09
. 01:38 49 0.78 28.62
01:48 49 0.77 28.49
01:58 40 . 0.62 . 23.04
02:08 = 40 0.62 23.07
02:18 40 0.62 23.05
p2:28 43 0.67 24.84
02:38 44 0.69 25.40
02:48 45. 0.70 25.98
p2:58 48 0.75 27.77
03:08 46 0.72 26,53
03:18 48 0.75 27.74
03:26 44 0.68 25.30
03:38 40 0.62 22.90
03:48 . ey 0.64 23,52
03:58 46 . 0.72 26.53
04:08 47 6.73 - 27.10
04:18 29 0.44 16.21
04:28 45 . 0.72 26.60
04:38 45 0.70 26,01
' 04:48 41 0.64 23.58
04358 39 0.51 22.40
05:08 40 0.62 23.01
05:18 41 - 0.64 23.60
05:28 50 0.79 29.02
05138 35 0.54 19.88
05:48 43 0.67 24.80
05:58 35 0.54 19,90
06:08 44 - 0.69 25.39.
06118 50 - 0.78 28.95
06:28 36 0.55 20.44
06:38 24 0.36 13.27
06148 40 Q.62 23,02
06:58 48 0.76 27.87
07:08 30 0.46 16.92°
07:18 38 0.59 21.88
07:28 48 0.76 - 27.98
07:38 35 0.54 20.03
07:48 38 0.59 21,92

07:58 4l 0.64 23.69




08:908 .

¢g8:18
Q8:28
0E: 38
08:48
- 08358
09:08
0g9:18
00:28
09:38
09: 48
09:58
10:08
- 10Q:18

10:28

10:38
10:48
10:58
11:08
11:18
1i:2B
-11:38
11:48
11:58
12:08
12:18
12:28
12:3B
12:48
12:58
13:08
13:18
13:28
15:38
13:4B
13:58
14:08
3J4:18

14:28
14:38
14:48
14:58
15:086
15:18
15:28

Tuesday July 21

38 0.61
36 . D.56
39 0.61
45 0.70
42 T 065
43 0.67
51 0.80
35 0.54
40 0.62
37 0.57
36 0.55
46 0.72
39 0.60
hwkkk ik i
191401 3155.07
" 672036 9393.83
414844 6721.14
447486  7258,38
369728 65850.77
304187 4862.96
307187  4909.09
313847 5008.31
310612 4945.717
298821 4747.53
285174  4518.83
271135 4287.4%
256519 4048.25
243220 3832.16
229940 3617.28
218909 3440.3%
204911 3214.86
193569  3034.15
188813 2962.02
188560 2963.15
175130  2746.07
162518 2544.87
151239 2366.41
138306 2160,02
149850 2357.47
137144  2150.56
125266  1960.50
109351  1704.02
96055 1462.22
86615 1342.52
78501

1214.84

22.44

20.62

22.43
26.02

24.15

24.76

19.84

21.75
22,493

21.10

20.51

26.56 .

22.26
BERKER

115696.4

344471.8
246464.3
266164.8
218214.8
178325.1
180016.5

1

181361.4
174092.2
165705, 7
157222.5
148449.5
140525.4
132645.9
126158.5

1
111262.3
108617.5

1

100698.5

93320.59
86776.3
79207.98

86448.76
78661.27
71891.84
62486.71
54719.98
49230.49

4454B.32

Recording radon

background levels

Preparing to start
the experiment on

ook vk i v ke e

10:30 Pushed the mixing
- -ghaft into the siudge.
‘Pockets of air were

relsased. :

10:37 Began mixing at
60 rpm. 10:39 increasad
gshaft to 150 rpm. '

. 10:42 increased shaft.

250 Tpm.

" 10:44 increased ﬁhaft

+0 400 rpm

Mote: 400 rpm was used
from here on.

1128 _
128 Increased shaft
to 600 rpm for 10 sec.




15:38
15:48
15:58
16:08
}5:18

16:28
16238
16: 48

16:58

17:08
17:18
17:28
17:38
17:48

- 17:58B

18:08
1e:38
18:28
18:38
18:48
18:58
19:08
19:18
19328
19:38
18:48
-19:58

20:08 .

20:18
20:28
20:38
20:48
20:58
21:08
21:18
21:28
21:38
21:48
21:58
22:08
22:18
22:28
22:38
22:48
22:5B6
23:08
‘23:18
23128
23:38
23148
23:58

70900
65987
596684
54384
43757

23635
19209

16840
14490
12441

10529

8982
7870
6853
5925

ES66

46982
4427
4030
3759

3587

3362
3147
2957
2920
2948
2995
2667
2679
2572
2623
2680
2506
2579
2645
2622
2459
2586
2575
2446
2615
2413
2450
2361
2410
2387
2284
2415
2344
2364
2271

| Tuesday July 21

1095.37
- 1020.07
924.55
838.93

668.50

342.30
- 276.68
242.65
208.27
178.57
150.74

113.09
9679
85,67
8i.61

68.70
65.67.

60.17
56.60
54,50
51,38
48.34
45.63
45.36
46.08
47.01
41,73
42.08
40.41
41,35
42.34
39.51
40.78
 41.89
41.53
38.865
41.00
40.81
38.69
39.86
38,18
38.81
37.35

38.18.

.37.81
'36.12
38.31
37.13

37.47

35.94

40167.5
-37406.11

33%03,.38
30763.79

12552.26
10146.15
£858.05
7637.42
6548.3

5527.70

4113.54
4147.15
3622.76
3141.54

2992.77

2519.42
2408.37
2206.72

- 2075.62

1998.54
l6684.24

1712.68
1673.25

1663.65
16B89.78

T 1724.12

153026
1543.40
1482.07
1516.33
1552, 84

1449.09"
1495.76

1536.44
1522.97
1425.19
1503.49
1496.63
1419.02
1461.8B6

1400.15

1423.44
1369.83
1400.32
1386.56
1324.76
1404.94

1361.59
1374.33

1318.25

Continued mixing at 400
rpm - -

16:22 The mixer was '
stopped. All equipment
ig left in-place to
monitor radon flux

' svernight (no mixing).



e et i ot sk ik A e i Hurrs == = = Lo e ekearw ulr e moiun

_ _ Hﬁdﬁnsday Juiy 22 _
00:08 2373 37.65 1380.77 Monitoring rador flux

og:ta - 2277 36.06  1322.35 over the sludge in
o0:28 2365 37.53  1376.23 Beaker 1, no mizing.
QD:38 2367 37.55 1377.11 :
00:48 2315 36.69 1345.64
00:58 2320 36.78 134%9.00
01:08 . &263 35.84 1314.58
01:18 2263 35.86 1315.02.
0l:28 2337 37.08 1355.93
01:38 2284 36,20 . 1327.54
0l:48 2230 15,32 1295.3
oi:58 2260 .- 35,83 1313,94
Q2:08 2204 ‘34.90 1280.14
02:18 2222 35.21 1291.49
02:28 2096 33.14 1215.43
02:38 2220° - -35.21 1291.44
02:48 2220 35.20 1291.01
02:58 2101 33.24 1219.21
Q03:08 2044 32.33 1185.71
03:18 2074 32.84 1204.58
03:28 2087 33.04 1212.65
63:38 199} 31.49 1154.80
03:48 2147 34.08 1250.01
03:58 2072 32.83  1204.07
04:08 2121 33.65 1234.24
04:18 2078 32.594 1208.07
B4:28 2092 T 33.18 1216.81
04:38 2022 32.02 1174.49
04:48 2040 32.34 1185.92
04:58 2027 32.12 1178.11
05:08 1970 31.19 1143.90
05118 2066 32.79 1202.47
D5:28 1954 30.93 1134,38
05:38 © 2094 | 33.26 1215.76
05348 2033 32,23 1182.16
05:58 1923 30.43 1116.03
06:08B 1973 31.28 1147.09
06:18 - 1997 31.87 1161.56
06:28 le82 29.71 1092.02
06:38 1949 30.90 1133,.32
Q6:48 1901 30.10 1i04.11
06:58 1219 30.41 1115.42
07:08 1518 30.40 1114.91
07:18 1915 30.42 1115.72
D7:28 1932 - 30.64 1123.75
07:38 - 1937 30.72 1126.85
07:48 1848 29.26 1073.03
07:58 1998 = 31.7% 1164.31"
08:08 2053 32.63 1196.76
0B8:18 1898 30.06 1102.51
08:28 1872 29.65 1087.59
08:38 i959 31.10 1140.46




Da:48
O0B: 58
09:08

0918
D9:28
09:38
09:48
09:58

10:08
10:18%8

10:28
10:38
10: 48

10:54

11:08
11:18
11:28
11:36
11:48
11:58
12:08
12:18
12:28
12:34
12:48
12:58
13:68
13:18
13:28
13:38
13:48
13:58

14:08

14:18
14:28
14:38
14:48
14:58
15:08

vadnesday July 22

1857 29.40
1827 28.92
1856 29.41
48766 802.69
141844 - 2328.26.
121563 1974.01
100327 1620.35
86961  1398.17
59498 943.29
37165 576.70
48383 764.28
40894 €38.93
30733 472.82
FT12 23252 b
152049  2475.32
461906  7561.88
..249844  4003.16
236574  3B02.51
232628  3734.75
319328 5152.56
353689 5695.48
277454  £421.71
231689 3670.63
199354  3140.54
173067  2710.77
151541  2361.12
135888  2109.78
125901 1952,30
107694  1659.16
98995  1524.67
agés4  1378.39
79015  1210.71
70552  1079.07
64949 994.06
60179 921.97
55594 852.62
52848 813,67
50583 781.30
50012 776.22
48602 756.51

1078.27
_.1060.78
1078.76

29434.82

85377.46

72387:13
59418.51
51271.13

34590.68
21147.73

28026.448
23429.73
17338.49

BERKER 2

g0770.13

277284.3
146795.9
139438.4
136953.6
188944.5
208853.5
162144.1
134602.2

115163.8°
99403 .92

86582.52
77365.96
71590.88
60841.74
55909.65
50545.64
44396.72
39569.77
36452.39

33808.98

31265,75
29837.41

28650, 3
28464.11
27741.38

Monitoring radon over
the sludge, no nixing.

The mixer was restarted
in beaker 1 and set at

400 rpm.

10:07 Stopped the mixer
and disconnected tubing

16:30 Inserted samgling .
tube through plastic

'.ca?&r'pf keaker 2

ke khnhk

10:52 Sampling tube is
drawing directly from
the air. 10:56 The
shaft was pushed lnto
the sludge with the
gampling tube in-place.

11:03 Began mixing
Beaker 2 at 400 rpm




15: 1B
15:28
15:38
15:48
15:58
16:08
16:18

16:28
16: 38
16: 4B
16:58

17:08

17:14
1%:28
17:3B
17:48
17:58
16:08
18:18
18:28
18:38
16:48
18:58
15:08
19:186
19:28
19:38
19:48
159:58
20:08
20:18
20:28
20:38
20:48
20:58
21:08
21:18
21:28
21:38
21:48
21:548
‘22:08
22:18
22128
221386
‘B2:48
22:58

o la w e Ak e STA AR Ll

wadpnsday_ July 22

45990 716,74
45165 706.38
44783 T02.45
43668  685.92
41924 . 658.83
40675 639.77
321&£1 500.70
15219 223.92
12523 190.45
11837 174.91
10956  162.46
T T T
12466 189.31
9330 138.99
B123 121.05
7371 110.23
113 9a._52
6129 52.27
E733 B&.77
B353 51.38
4955 75.59
4663 71.45
4460 58.67
4165 b4.29
4115 63.89
. 3976 61,94
a%09 51.13
3631 56,78
3559 E5.82
3556 §5.91
3636 57.33
3509 £5.31
3462 5i.62
3314 52,26
3269 51.59
3262  51.53
3380 " B3.52
3351 53.05
3132 . 49.47
3175 - 50.24
3045 48.12
3092 48.94
3024 47.83
3188 50.58
2829 46,28
3041 “48.18
3020 47 .84
2973

47.08

26285.01
25903.01
25758.84

24189, 34
23460.39

16360.8 .

8211.37

5983.88 -

6414.22
5957.53

'BEAXER 3

6942.02

5097.00
4439.21
4042,22
3664.40
3383,78
3181.98
2984,54
2772.05
2620.28
2518 .37
2357.66
2343.17
2271,42
2241.65
2082.33
2047.04
2050.24
2102.42
2028.26
2003.21
1916.50

1992.08

1889.94
1862.76
1945.64
1614.22
1842.43
1764.59
1794.63
1754.10
1654.37

1697.37

1767.08

1754.40
1726.54

2

Continued mixing b-akif

2 at 400 rpm. .

16:21 Stopped Eixing.
16:23 digconnected .
tubing from beaker.

ke kA Rk kN

17:00 connectad tubing
.40 . beaker 3.

17:0% Disconnected
tubing to monitor
background levels and
contamination within
the mopitor.



23:04
23:18
23:28
23:38
23:4B
23:58

00:08 -
Qo0:18

00:28
0D:38
Q0:48
00:58
01:08
01:186
01128
0l:38
01:48
01:568
G2:08
02:18
02128
G23:38
02:48
D2:58
03:08
03:18
03:28
03138
03:48
03:58
04:08
04:18
04:28
D4:38
Q4148
04:58
05:08
05:18
o5:28
N5:38
05:48
05:58
0&:08
06:18
06:28
06:38
06:48
06:58
07:08
p7:18
07:28

2870
. 2918

2824

F 2748

2762
2779

2670
2667
2697
2617
2583
2616

2547

2516
2616
2533
2467
2465
2405
2517

2424

2306
2361
2254

2250

2285
2259

2173

2187
2193
2149
2155
2131

2018

2075
2049
1998
2086
2021
2027
1885
2000
1935
1880
is18
1838
1881
1791
1824
1752
1797

45 .40
46.24

44.68
' 43.46
. 43.71

£4.01

- 1664.96
'1695.71

1638.55

. 1593.67
T 1603.15

1614.01

. Continued monitoring

background and progeny

' puildup within the

monitor.

Thursday July 23

42.21
42.72
41.41

. 40.87

41.44
40.31
39.82

L. A9

40.11
39.05

- 39.03
38.06.

39,92
38.38
36.46
37,40
35.64

35.60

36.19
35,77
34,36
34.62
34.73

34.01

34.13
33.74
31.89
32.86
32.43

31.61

33.08
32.00
32.11
29.78
31.71
30.63

29.74
28.73

29.08
29.80
28.32
28.89
27.70
28.47

1548.48
1547.85
1566.62
1518.60
1498.96

1519.69

3478.22
1460.37

1521.52-
" 1471.08

1432.03
1431.59
1395.73

C 1464.19

1407.64
1337.07
1371.49
1306.97

.1305.65
. 1327.2%

1311.75
1260.31
1269.67
1273.72
1247.40
1251.62
1237.45
1169.52
1205.13
1189.5%
1159.17
1213.12
1173.57
1177.83

. 1092.24

1162.95
1123.30
1090.65
1053.81
1066.65
1092.93
1038.61
1059.40
1016.09
1044.05




Thursday July 23

07:38 . 1750 27.69 1015.,68 Continued monitoring
07:48 = 1745 27.63  ~ 1013.29 radon background lavels
07:58 - 1767 28,00 1026.88
hba:08 1694 26.80 982.83
08:18 1709 27.06 592.60
08:28 1700° . 26192  987.34
08:38 1635 25.86 948.35
0B:48 1687 26.73  980.46.
08:58 1569 24.79 909.09
0g:=08 1571 24.85 911.26
09:16 1503 23.73 870.52
09:28 1552 24.56 900.94
09:38 1542 24.40 £94.99
09:48 1497 23.67 B&8.12
POWER FAIL" _
START TIME 7/23/92 10:12:00
 SAMPLE INT 16 MIKRUIES
30:13 1411 23.256  852.91
10323 1416 23.07 846,28
10:33 1410 - 22.90 B3%.83
10:43 1431 23.17 850.00
10:53 1398 22.56 827.33
11:03 i33z 21.41  785.21
- 11:13 1369 21.97 BO5.81
11:23 1316 21.04 771.82
11:33 1285 - 20.50 751.88
11:43 1327 21.17 T76.32
11:53 1310 . 20.85 764.80
! 12:03 1277 20.29 T44.22
) 12:13 1269 20.15 739.02
12:23 1225 15.42 712.13
12:33 1250 19.83 727.28
12:43 1282 - 19.8&6 728.26
12:53 1231 19.50 715.42
13:03 1223 19.37 710,65
. 13:13 1174 16.57 6B81.03
13:23 1164 18.41 - 675.40
13:33 1116 17.63 646.52
13:43 1108 17.51 642,32
13:53 1160 18.38 674.08
14:03 1112 17.58 644.96
14:13 1121 17.75% 650.96
14:23 111} 17.59 645.04
14:33 1013 15.58 566.03
14:43 1052 16.64 £10.41
14:53 1034 16.35 £99.62
15:03 1037 16.40 801.75
15:13 1082 17.1E 629,24

15:23 1087 17.24 632.22




15:33
16:43
18:53
16:03
16:13
16:23
16:33
16:43
16253
17:03
17:13
17:23
17:33
17:43
17:83
18:03

18:13

18:23
183133
1B:43
18:53
19:03
19:13
19:23
19:33
19:43
19:53
‘20:03
20313
20:23
20:33
20:43
20:53
21:03
21:13
21:232
21:33
21:43
21:53
22:03
22:13
22:23
22:33
22:43
22:53
23:03

23:13

23:23
23133
23:43
23:53

1048
1050
947
1042
897
934
871
943
210
972
886
90l
922
g82
879
853
876
872
842
771
BOS
823
743
804
71786
753
742

766

957
736
746
728
709
680
145
668
719
769
655
697

702
669
676
645
617
689
650
627
509
665
605

Thursday July 23

16. 60

16.64
14.94
16.53
15.78

14,75
- 15.37

14.51

14.38.

15.41
13.99

- 14.26

14.61
13.95
13.91
13.49
13.87

13.81

13.32
12.16
12.74
13.03
11.72
12.74
12.27
11.90
11.73
12.13

11.98

11.64
11.81

11.21
10,74
11.B2
10.55
11.40
12.232
16.33
11.05
11.13
10.58
16,71
10.20

9.74&
10.94
16.28

9.91

9.62

10.55.

9.56

608.73

610,31
548.10
506.28 .

540.93

563.8%7

546.91
%27.36
565.26
§13.15
522.95
535.80
511,70
510.23

494.71

508,93

‘506.61 .
488.60
445.98

487,22

- 478,16

429,82
467.37

450.27

436.64
430.34
445.08
439.62
427.11
433.41
420.74
411.29
394.06
433.71

386.87

418.24
448,25
379.10
405,24
408.19
388,26
392.79
374,05
357.38
401,25

377.32 .

363.69

- 353.10
387.18

350.63

Continued monitoring
radon background. lavel

. and potential progeny

decay.




- DD:03
00:13
00:23
oo:33
00:43
00:53
91:03
DL:13
Q1:23
0l:33
01:43
01:53
02:03
02:13
- D2:23
02:33
02:43
02:5%3
03:03
03:13
03:23
03:33
03:43
03:53
04:03
a4:13
04123
04:33
D4:43
04:53
05:03

05:13

05123
05:33
05143
05:53
06:03
D6:13
06223
06:33
0&:43
06:53
07:03
7213
D7:23
07:33
07:43

07:53

0B:03

END OF DATA QUTPUT

629
630
608
574
592

608

582
591
553
594
563

. 553

E&3
528
553
S80
518
526
508
535
522
506
508
486
479
502
506
473
490

487

500
445
441
485

444

444
428
456
405
423
457
437
438
401
393
384
414
401
399

Iridﬁy July 24

5.96
9.98
9.62
9.06
9.37
9.63
8,20
9,36
9.39
9.41
8.90

- 8.75

8.92
8.34

_B.76

¢.21
8.18
8.32
8.03

8.55

8.26
8.00
8.04
7.648
?'5?
7.95
B.02
?.4?
7.76
7.71
7.33
7.02

6.96
7.69

1.01
7.02
5.76
1923
6.38
6.69
1"25
6.92
6.94
6.33
6.21
6.06
6.56
6.35
6.32

365.51

. 366.04

352,80
332.45
343.63
337.67
343,132
344.61
345.32
326.68

- 327.15

305.99
321.40
337.73
300.09
305.38
294,59
313.58
303.20

' 293.63
295.06

2681.83
277.82
291.83
294.15
274.23
284.77
283.00
290.85

- 2B7.58

255.55
282.30
257.32

' 257.59

248.04

265.16

234.22
245.53

266.15 -

253.87
254.67
232.33
222.52
240.84
232.89
231.75

Monitoring backgreund



Dovnloaded data Priday morning to ensure adecquat namnrﬁ .
capacity for the radon monitor to run through the weekend.

SERIAL # A0S3 . - |
CURRENT TIME 7729792 08:00:27

START TIME 7/24/92 08:20:00
STOP TIME 7/29/92 08:00:00
SAMPLE INT 10 MINUTES
ALARM 0 PCI/L
EFFICIENCY  RN222 0,895 RND 0.026
MEMORY 84% '

WUMBER OF READINGS 718

. Time Sample Activity Activity HNotes Hecorded During
ot ) : A A the Experiment
hrimin . -pCifL - Bg/mE ,

Friday July 24

0g:20 4G9 6.74 247.23 Monitering radon
0B:30 369 . 6,00 220.25 background levels,
08:40 388 6.30 231.16 -
Qa:50 396 6.41 235.21
09:00 383 6.18 226.62
09:10 359 5.76 211.57
09:20 37r3 5.98 219.63
09:30 361 5.77 211.78
D9:40G aao 5.07 222.93
09:50 355 5.65 207.33
10:00 329 5.22 191.49
10:10 3g9 6.20 227.70
10:20 369 5.86 215.13
10:30 329 5.20 190.92
-10:40 - 329 5.21 191.07
10:50 339 E.37 197.13
11:00 328 5,19 190.43
J1:140 327 ‘5.17 189,94
11:20 i3l 5.24 192.41
11:30 350 5.56 203.91
11:40 332 5.26 192,94
11:50 323 5.11 187.57
12:00 353 5.61 205.83
12:10 325 5.14 188,75
12:20 - 328 5.19  190.67
12:30 320 5.06 165.86
12140 288 4.54 166.61
'12:50 275 4,33 159.01
13:00 296 4.68 171.83 .
13:10 318 5.01 i83.93
13:20 acl 4.76 174.74

13:30 272 4.29  157.34




13: 40
13:50
14:00
14:10
14:20
14:30
14:40
14:50
15:00
15:10
15320
15:30
15:40
18:50
1£: Q0
16310
16:20

- 16:30

16340
1£:50
17:00
17:10
17:20
17:30
17:40
.17:50
ig:00
18:10
18:20
18:30
18:40

jig:50 .

19:00
15:10
19320
19:30
19:40
19:50
20:00
20:10
20:20
20:30
20: 40
_ 20:59
21:00
21:10
21:20
21:30
21:40

21:50 -

22:00
22:10

310
327
272
341

305 -

285
271
310
287
285
279
243
273
262

263

254
267
287
246
281
243
255
258
234

239
. 216

231
210
223
230
218
2il
220

209

189

211

228
196
235

-, 218

209
226
210
195
222
184

206

221
219
209

237

226

Friday July 24

4.92

5.19

4.28
5.43

. 4.83

4.51
4.28
4.92

4.54°
4.51

4.41
3.82
4.32
4.14

- 4,16

4,01
4.23
4,58
3,88

4.46

3.83
4.04
4,09
3.69

13,78

2.40

.3.65

3.31
3.52
3.64
3.44
3.33
3.48
3.30
2.98
3.34
3.62

3.74
3.45

" 3.31

3.59
3.32
3.08
3.53
2.90

ZB-:E
3.51.

.47
3.31
3.77
3.59

180.53

- 1%0.68

187.30

177.27
165.40

187.06

180.71

156[64 '

165.55

161.91°

140,17
158.65
151.87
152.64

1556.27%
167.34

142.48

163.84
140.68
148,23
149.99
135.49
138.71
124.80
134.05
121.3%
129.40

133.68

126.37
122.22
127.82
121.20
109.28

122.80
133.00

113.61
137.34

121.45
131.84

122.09 -

113.04
129.52
106. 40

119.87 .

128.84

121.45
138.49
131.468

Monitoring radon
background levels.




22:20
22:30
22140
22:50
23:00
23:10
23:20
23:30
23:40
23:50

0g:00
Qo:10
00:20
R0O:30
00:40
00350
01:00
01:10
01320
01l:30
01:40
01:50
02:00
02:10
02:20
Q2:30
02:40
02:50
02:00
03:10
0320
03:30
03:40
03:50
04:00
04:10
D4:20
04:30
04:40
04:50
05:00
08:10
05:20
05:30
05:40
05:50
06:Q0
o6:10
06:20

192
168
143
205
190
221
217
217
207
212

210

230

210

-185

196
221
207
189

189

171
202
181
167
145
170
166
176
151
151
153
137
133
i63
174
140
155
132
150
131
137
148
140
148
141
115
137
130
133
145

Friday July 24

SNORD
[=RLRURE N

(LErEry SR

3.51

3.44

3.44

3.28°

Saturday July 26

3.33
3.66

. 3.33

2.92
3.10
3.51
3.28
2.98
2.99
2.6%9
3.21

- 2.85%

2.63
2.27
2.69

2.62

2.78

2,38
2.41
2.15%

- 2.09

2.5%9
2,77

'2.20

2.46
2.08
2,38
Z;Q’E
2.17
2.3%8
2.22
2.35
2-23

1.81

2-18
2.06
2.11
2.30

111.12
96,77
112.09
119,21
110.10
129,00
126.41
126.36
120.36
123,48

122.27

134.40
122.20

107.13
113.99

129.04

120.43

. 109,55

109.70
98.85
117.73
104 .85
96.56
83.38

96.21
102.29
87.12
87.30
88.63
79.05
76.84
95.11
101.64
80.96
90.22
76.29
87.37
75.82
79.63
B6.28
81,42

86.34.

82,09
65.44
79.%4
75.58
77.46
84.70

Monitoring radon
hackground lavels




06:30

06:40

06:50"

07:00
07:10
07:20
07:30
07:40
07:80
oa: 00
QB:10
08:20
08:30
0B:40
gg150
09:00
09:10
D920

09:30

09:40
04:50
10:00
10:190
10:20

10:30

10: 40
10:50
11:00
11:10
11:20
11:3D
11:40
11:50
1z:00
12:10
12:20
12:30
12:40
12:50
13:00
12:10
13320
13:30
13:40
13:50
14:00
14:10
34:20

14:30

14:40
14:50
15:00

146

135
137
137

156

130
120

127 -

122
142
144
145
136
145
135
116
128
137
126
132
127
136
115
ide

90
100
108

o121

115
104
106

110

107
104
g3
113
95
97
78

100 °

113
ge
98

B2
a7
BS
94
82
T4

Soeamnd e el Ly r ey E—E e

gSaturday Juiy 26

2.32

2.14 -

2.17
2.17
2.49
2.05

- 1.89

2.01
1.93

2.26
2.29
2.37
2.15
2.31
2.14

1.83

2.03

2.17

1.99
2,09

2.01

2.16
1.81
2.16
1.40
1.57
1.71
1.92
1.82
1.64
1.5?
1.44
1.74

1.69
. 1.64

1.46
1.79
1.49
1.53
1.22
1.37
1.58
1.80
1.38
1.55
1.29
1.29
1.3?
1.41
1.49
1.2%

1.16 .

85,23
78.58
79.86
79.85
91.34
?5 » 5ﬂ
69.64
73.94
70.8%

84.06
87.07

79.18
84.71

78.60

67.19
74.57
79.92
73.21

76.92

73.85
79.33
66.57
75.41

.51.46
57.82

70.50
66.79

60.17

61.45
52.96
63.92
62.10
60.28
53.65
65.80
54.89
56.19
4£4.80

50.33

66.039

50.84

57.02
41.36
47.490
£0.51
51.74
54.82
47.59

42,90

Monitoring radon
. background levels




15:10

15:20

15:30

15:40

15: 50
16:00
16:10
16:20
16:30
16:40

16:50

17:00
17:10
17:20
17:30
17:40
17:50
18:00
1g:10C
18:20
18:30
18:40
18:50
19:00
19:10
19:20
1%:30
. 19:40
19:50
20:00
20:10
20:20
- 20:30
20: 40
- 20150
21:00
21:140
21:20
21:30
21:40
21:50
22:00
22:10
22:20
22:30
22:40
22:50
23:00
23:10
23:20
- 23:30

23:40
23150

gSaturday July 26

1.13
1.17
1.27
1.24
1.34
1.25
1.35
1.12
1.26
1.30

01,11

1.26
1.07

- 0.96

1.09
1.39

1,15
- 1.17

1.32
1.17

1.06

1.21
0.96
.93
1.39
0.87
1.23
.96

1.04

1.16
0.54
g.99
1.29
1.11
1.08
1.08
0.85
1.14
1.26
1.40
1.14
0.8%9
1.23
1.12
0.956
1.37
1 -32
1.22
1.21
1.11
1.01
1.08

1.26

. 46,11

- 39.55

- 40.28

-37.20

41.79 . Monitoring radon
43.05 background levels.
45.49

49,15

49.78
41.29
46.23
48,00
40.73
46.26

35.40

53.11
42,52
43.23
48.66
43.16
38.99
44.47
35.34
34.24
51,18
32.25
45.16
35,34
38.47
42.67
34.76
36.66
47.52
40.75
39.62
39,63
31.17
42.14
46.25
51.65
41.91
32.95
45.15
41.38
35.38
50.56
48.57
44.97
44.41
40.79

39.66
46.28




[ T T e e R

Sundsy July 26

00:00 78 . 1.24 45.60 Monitoring radon .
go:ic g8 1,40 51.65  background levels
00:20 58 0.91 33.45 :
00:30 66 1.04 | 38.49
00:40 S0 0.78 28.76
00:50 72 1.18 42.17
01:00 81 1.29 47.46
01:10 . 83 1.32 48.61
01:20 79 - 1.25 46.18
01:30 87 1.39 §1.04
01:40 36 1.53 S6.43
¢l:50 65 1.02 37.63
02:00 77 1.22 44.97
02:10 64 1.01 - 37.04
02:20 .. 94 1.50 55.26
02130 87 - - 1.3B 50.83
- 02:40 87 . 1.38 50.77
02:50 62 1.08 39.91
03:00 73 1.15 42.46
03:10 74 1.17 43.06
03:20 58 0.91 33.40
G3:30 63 ¢.99 36.55
03:40 64 1.01 37.14
03:50 66 1.04 38.36
04:00 57 0.89 32.92
04:10 &9 1.09 40.25
04120 B8 . 0.91 33.53
04:30 73 L.16 42.68
04:40 67 1.06 38.96
04:50 80 1.27 46.87
05:00 60 0.94 34.6%9
05:10 64 1.01 37.26
05:20 ~ 65 1.03 37.84
053130 80 1.27 46.90
05:40 &2 0.97 35.92
05150 65 1.03 37.86
06:00 67 1.06 39.05
06:10 &7 1.06 39.03
06:20 60 0.94 34.80
66530 66 © o 1.04 38.48 .
06340 56 a.88 32.39
06:50 70 1.11 40.92
07:00 &7 1.06 39.01
07:10 61 0.96 35.41
07:20 57 0.%0 33.03
07530 55 0.86 31.85
Q7:40 68 1.08 39.72
07:50 65 - 1,03 37.82
G8:00 77 "~ 1,22 45.09
0B8:10 88 1.40 51.66
0820 58 0.51 33.45
08:30 &0 D.95 34.87




Sunday July 26

08:40 . 58 0.91 - B3.64 Monitoring radon
08:50 80 1.28 46.95 ~ background levels.
09:00 60 ¢.94 ‘34.71 -
09:10 69 - 1.09 40,29
09:20 . 62 0.98 26.00
09:30 70 ° 1.11 40.88
09:40 . B6 0.88 32.36
09:50 55 0.86 31.86
10:00 5B 0.91 33.67
"106:10 50 0.78 28.82
16:20 it 1.11 40.96
10:30 71 1.12 41.43
10:40 65 1.03 37.80
10:50 57 0.90 33.00
11:00 76 1.21 44.54
11:19 T2 1.14 - 41.99
'11:20 .78 1.24 45,65
11:30 57 "0.BY9 32.91
11:40 59 0.93 34.27
11:50 3 i.&9 54.80
12:00 69 1.09 40,06
12:190 70 1,11 40C.84
12:20 72 1.14 42,04 -
12:30 71 1.12 41.42
12140 72 1.14 42.03
12:E0 83 1.32 48.67
.13:00 T8 - 1.24 - 45,57
13:10 B3 . 1.32 48.63
13:20 94 1.50 55.25
13:30 91 1,45 £3.36
13:40 az 1.32 48.42

. 13:50 a7 1,38 50.90
14:00 T8 1,23 45.43
14:10 a8 1,57 57.59
14120 92 L.46 53.84
14:30 87 1.38 50.74
14:40 0 1.10 40.53
14:50 63 1.02 37.463
15:00 a9 1.42 52.19
15:10 69 - 1.08 39.95
18320 78 1.24  45.55
15:30 66 1.04 38.25
15:40 59 .93 34.12

- 15:50 &7 1.06 39.402
16:00 60 0.94 34.75
16:10 58 0.9 33.60
16:20 61 0.55 35.43
16:30 46 0.71 26.35
16:40 62 0.98 36.13
16:50 - 47 0,73 26.96
17:00 62 0.98 36.14
17:10 50 0.78 28.78




17120
17:30
17: 40
17:580
18:00
18:10
18:20
18:30
18140
18:50
19:00
19:10
19:20
19:30

19:40

19:50
20:00
20:10
20:20
20130
20:40
2D0:50
21:00
21:10
23:20
231:30
21:40
21:50
22:00
22:10
22:20
22:30
22140
22:50
23:00
23:10
23320
-23:130
23:40
23:50

00:00
00:10
QO:20
00:30
00140
00:50
01:00
D1:10
01:20

55
56
53
70

56 -
57

73
53
a2

Sunday July 26

0.90

0.78

1,05
0.85
0.57
G, 90
0.80
0.B5
0.81
0.78

0.96

6.75
0.88
ﬂ.gl
0.70
1.00
¢.91

~0.78

0.75
0.85
1.1%
.93

- 0.96

0.99
0.95
0.91
0.76
0.78
0.72
0.88
0.68
0.72
0.67

0.72

0.88
0.67
0.88
0.78
0.80
0.83

33.10
28.82
38.54
31.18
20.99
33.19
29.43
31.2B
30.05
28.86
38,582
27.59
32.51
33.67
26.80
36.77

.33.62

28.82
27.66
34.93

43.92

34,14
35.46
36.66
34,22
33.65
28.21
28.88
26.45

32.53

25.20
26,50
24.67

' 26.50

32,53

32.55
28.83
29.48
30.68

Monitoring radon
backgroung levals

Monday. July 27

0.86
0.88
0.83
1.11
1.04
0.89
1.16
0.83
1.31

31.87
32.47
30.65
40.94
38.41
33.00
£2.73

30.53
48.20-



Monday July 27
o1:30 . 78 1.24 45.58  Monitoring radon .

D1:40 - 65 1.02 37.75 background levels.
0l:50 57 0.90 . 33.00
e2:00 . 52 0.8%1. 30.03
02:10 65 = 1.03 37.93
02:20 59 0.93 - 34.21
- 02:30 ¢ 76 1.21 44.53
02:40 60 0.94 34.74
02:50 71 . 1.13 41.50
03:00 63 0.59 36.59
03:106 B1- - 1.289 47.52
03:20 -1 . 1.02 37.73
03:30 54 _ 0.85 31.19
03:40C 60 0.95 34.89
03:50 75 1.19 43.92
04:00 64 - 1.01 _  37.16
04:10 63 - D.99  36.64
04:20 S0 0.78 2B.78
04:30 69 1.10 40.36°
04:40 57 0.89 32.97
04:50 62 0.98 36.08
05:00 T2 1.14 42.09
Q5:10 65 1.03 37.79
05:20 67 1.06 39.05
05:30 62 0.98 36.01
05:40 13 1.08 39,67
@5:50 56 0.88 . 32.38
06:00 53 0.83 30.65 °
06:10 67 1.06 39.13
06:20 57 0.89 . 32.99
05:30 50 . 0.78 268.83
06:40 59 . 0.93 34.31
06:50 B8 1.03 37.88
07:00 49 0.76 28,17 .
07:10 55 - 0.87 31.950
07:20 50 0.78 28,84
07:30 55 0.86 31.90
07:40 - 57 0.90 33.07
07:50 63 1.00 36.68
08:00 T4 1.18 43.29
06:10 68 1.07 39.59
08:20 76 1.21 44.47
08:30 64 1.01 37.16
08:40 64 . 1.01 37.24
08:50 68 1.08 39.66
09:00 54 - . 0.85° 31.17
09:10 46 0.72 26.43
09:20 46 0.72 26.48
09:30C 50 0.78 28.90
09:40 46 0.72 26.45
09:50 41 . D.63 23.46

10:00 45 0.70° 25.591




10210
10520
10:30
10: 40
10:50
11:00
11:10
11:20
11:30
11:40
11:50
12:00
12:10
12:20

- 12:30

~12:40
12+50
13:00
13:10
13:20
13:30
13:40
13:50
14:00
14310
14:20

- 14:30.

14:40
14:50
15:00
15:1C
15:20
15:30
15:40
15:50
16:00
16:10
16:20
16:30
16:40
16:50
17:00
17:10
17:20
17:30
17:40
17:50
1E:00
18:10
18:20
14:30
16:40

JEpmr. -8

Monday July 27

0.70

0.73
ﬂggﬁ
0.65
0.64
0.47

0.70

C.44
0.46
0.59
0.51
0.55
0.51

"0.91

0.5%

- Q.64

0.85
0.74
0.64
0.64
0.54
0,69
0.57
0.79

0.52

0.59
0.47
0.49
0.53
.59
D.66
0.67
0.54
D.54
0.52
0.41
0.56
0.48
0.31
0.40
0.48
0.40
6.56
0.52
D.44
.47
0.34

0.67

0.4}
0.52
0.61
0.50

25.68
27.0%9
36.15
23.95
23.49
17.45
25.98

16.34 .

17.04

21.99

19.02
26.24
18.00
33.49
21.81
23.72
31,53
27.18
23.57
23.59
19.94
25.41
21,10
29.00
19.23
21,75
17.48
18.13
19.45
21,96
24.34
24.91
20,06
23.72
19.42
15.21
20.68
17.70
11.66

14.856

17.94

-14.98

20.54
19.35

17.47
12.68
24.87
15.10
19.37
22.41
18.66

Monitoring radon
background levels.

- —— e el -



18:50
19:00
19114
-19:20
19:30
19:40
18:50
20:00
20:10
20120
20:30
20140
20:50
21:00
21:10
21:20
L21:30
21:40
21:50
22:00
22:10
22:20
22130
22340
22150
23:00
23:10
23:20
23:30
23:40
23:50

002100
00:10
00: 20
00:30
00: 40
00:50
01:00
01:10
01:20
01:30
01l:40
01:50
02:00
02:10
02:20
02:30
02:40
02:50

Monday July 27

0.68 25.28
ul3$ 1"25
0.63 23.34
0.65 - 23.87
0.43 15.96
0.71 26.27
0.73 26.84
0.68 24.96
0.84 .30.95
0.84 30.86
0.79 29,01
0.87 32,02
0.91 - 33,72
0.73 27.07
0.78 28.94
0.72 26.49

I i 28.33
0.75 27.69
.90 33.14
0.73 27.02
1.1% 42.20
0.86 31.75.
0.75 27.64
0.78 28.89
1.00 36.73
0.78 28.78
0.54 19.81
C.82 30.18

Tuesday July 28

4,60 22,21
0.67  24.72
0.68 25,29
0.85 34.96
0.43 16.11
0.92 33.85
1.00 36.80
0.75 . 27.69
1.00 36.86
0.75 27.68
0.70 25.96
0.70 25.97
0.83 30.79 -
0.52  19.24
0.B9 32.66
0.83. 30,68
0.96 35.54
0.98 36.08

Mconitering radon
background levels.




63:00
. 03310
03:20
03:30
03:40
03:50
04:00
O4:10
04:20
04:30
04:40
04:50
05300
05:10
Q5120
B5:30
QE:40
ps:50
06:00
D6:10
06:20
06:30
06140
06:50
07:00
07:10
T 07:20
07:30
07140
07:50
08:00
Da:l10
OBz 20
08130
B840
0a:50
05:00
09:10
0%:20
09:30
09:40

A PP PR TP S S S F I .

Tunesday July 28

8.90

0.95
0.96
0.93

G.83

0.95
0.93

- 1.01

1.03
1.16
1.14
0.%1
1.08
1.09
1.27
0.89
1.18
0.79
0,90

~0.98

0.98
0.99
1.41
1,01
0.86
1.11
1.03
Di gﬁ
1.26
1.26
1.32
1.14
1.04
1.11
1.09
1.19
1.16
0.86
0.93
ﬁ.al
0.77

33.04

34,89
"35.47

34.25
30.63
34.25
37.27
37.84

42.67 .

42.01
33.56
39.70

40.23

46.88
32.90
43.33
29.31
33.10

36,08

36.04
36.65

51.75

37.08
31,80
40.93
37.80
35,42
46.33
46.20
458.62
41.95

- 38.40

40.85

. 40,22
43.86 .

42.61
31.74

34.28

30.02
28.25

Monitoring raden
background lsvals.



09:45

09:50

10:00
10:10
10:20
10:30
10:40

10:50

13:00
11:10
11:20
11330
11:40
1ii:50
12:00
12:10
12:20
©12:30
12:40
12:50
13:00
13:10
13:20

13130

13:37

13:39

132:40
15:40
13:50
14:00
14:10
14:20
14:30

14:40 -

14:50
15:00

Tussday July 28

ERFEE RN

BEAKER 3

e r ik ok Kk

Collected two 40 ml samples of water from the systen

ot above the. sludge water interface for radon 2 2. in .
water analysis.

Results 27100 +/- 401 pCisfl

108 1.74 63.94 S
' S 09:56 Connected tubing
_ to the beakel. .
75416 1243.13 45585.57 10:03 Began mixing at
242793  3988.15 146245.5 60 rpm.
94242 1504.04 55153.27 -
59328 943.40 34594.66°
5221% T 828.69. 30388.26
49455 782,63 28699.08
46056 T24.87 26581.3
42097 659.60 24187.84
38042 593,57 . 21766.47
334561 §19.41 19046.91
31469 4£488.3% 17909.37
27258 420.59 15423.31
22427 343.05 12579.99
19264 293.27 10754.39
17170 260.92 OR6B.2%
15788 240.13 BB05.58
14659 . 223.97 213.11 °
12408 167.84 6888.34
10760 162.42 5955.96
9258 139.22 £105.35
8493 128,06 4695.98
7651 115.55 4237.27%

Collected two 40 ml nuﬁples of water from the system
21 above the sludge water interface for radon 222 in
water analysis

Results. 47600 +/- 528 pCi/l
Collected 250 ml of water for total suspended solids ”

analysis. _
Added 300 ml of pit water back to the system.
6789 102.90 3773.49 -
5695 85.94  3151.67
505% 76.39 2801.24
4718 71.60 2625,85
4277 §5.01 . 2384.13
3815 58.07 2129.76
3661 E6.02 2054.53
3829 59.23 2172.24

4471 7G.13



——lem i

Tuesday July 28

15:10 - 3465 53.71 1969.58 Mixing at 60 rpm.’
15:20 2939 45.41 1665.4 _
15:30 2807 . 43,53 1596.40
15:40 2817 . 43.90 1610.03
15:50 2878 45,06  1652,83
16:00 "3487 EE,.22 2025.10
16:10 3087, 48.13 1764.99
16:20 2940 46.33 1689.19
16:30 2729 42.94 1574.72. : _
16:40 2556 40.18 1473.47 16145 rurned off the
. 16:50 2213 24,61  1265.20 mizer. Sampling tube
17:00 2046 31.97 1172.52 was left connected
17:10 1863 = 29.05 1065.29 for the night.
17:20 1875 29.34 1076.11 ' _
17:30 1968 30.94 1134.68
17:40 - 1764 . _2?.52 1012.92
" 17:50 ‘1814 - 28.53 1046.24 -
18:00 d782 2B8.04 1028.36
18:10 1858 2%.33 1675.94
18:20 1793 28,29 1037.47
18:30 1832 28.97 1062.55
16:40 1873 . 29.87 1088.00
18:50 1737 27.43 1006.11
19:00 1886 29.92 1097.48
19:10 31835 29.07 106€.27
19: 20 . 1891 30.01 1100.563
19:30 2001 al.ez2 1167.64
19: 40 2258 as.04 1321.71
19:50 1945 30.82 1130.53
20100 2032 32.30 1184.54
20:10 - 2024 az2.15 1178.99
20:20 1970 31.25 1146.11
20330 2046 3z2.51 1192.17
20:40 2009 al.EB8 1169.19
20:50 2128 33.84 1241.07
21:00 2042 © 32.40 1168.15
21:10 2020 32.04 1175.08
21:20 2035 . 32.2% 1184.22
. ‘21:30 2037 32.32 1185.25
i o 21440 2047 32.48 1191.23
21:50 2052 32.56 1194.16
22:00 (2064 32.76 1201.37
22:10 2021 32.04 1175.186.
22:20 2921 46.88 1719.38
. 22:30 2199 34.B1 1276.81
22:40 2075 32.86 1204.99
22:50 2202 34.97 1282.42
23:00 2153 34.13 1251.87
23:10 2127 33.71 1236.27
23:20 2043 32,33 1185.65
23:30 2066 32.72 1200.15
23:40 2052 32.50 1191.82

23:50 2128 33.76 1238.01




00:00
00:10
00:20
00:30
D0D:40
00:50
01:00
01:10
0pl1:20
01:30
- D1340
01:50
02:00
02:140
02:20
02:30
02:49
D2:50
03:00
03:10
03:20
03:30
03340
R3:50
o4:00
04:10
04:20
04330
04:40
04:50
05:00
05:10
05:20
05:30
05:40
05:50
06:00
06410
06:20
0&:z30
06:40
06:50
07:00
07:10
07:20
07:30
07:40
07:50

END OF DATA OUTPUT

- 2099

2076
2055
2327
2620

2142

2083
2156
2149
2065
206%

‘2150
. 2106

2081
2099
2180
2013
2108
2055
2181
2196

2148

2149
2201
2142
2189
2084
2162
2164
2215
2175
2272
2178
2146

2290

2183
2226
2286
2214
2248
2185
2260
2327
2383
2283
2289
2344
2279

Wadnegday - July 29

33.27
32.90
32.56
37.05
41.83
33.89

33.01
34,19

34.07
32.66
32,77

34,11

33.37

32.97

33.248

. 34.61

33.44
32,56

3‘555'

o

1220.14

1206.48 =

1194.11

- 1358.78

1534.14

- 1242.80

34.87

34.07
34.10
34.95
33.97
34,75
33.01
34.31
34.33
35.17
34,50
36.11

- 34.54

34.02
36.40
34.61
35,33
36.31
35.11
35.68
34.63
35.88
36.97
37.88
36.21
36.32
37.22
36.14

1210.65

. 1253.99

1249.36
1198.65
1201.71
1250.91
1223.95

'1209.21

1220.45

1269. 44

1168.08
1226.52

1194.08

1270.69
1278.98
1249.69
1250.47
1281.85
1245.79
1274.47
1210.64
1258.35
1289.94

1265.42

1324.21
1266.62
1247.69
1334.85

1269.22

1295.74

1331.66

1287.67
1308.56
1270.23
1315.85
1355.84
1389.11
1328.06
1332.04
1365.18
1325.43

No mixing, monitoring
radon Flux from the
watar surface.



CURRENT TIME

START TIME = 7/29/92 08:05:00
STOP  TIME 8703792 11:15:00
'SAMPLE INT 10 MINUTES
_ALARM 0 PCI/L
EFFICIENCY  RN222 0.895 RND 0.026
MEMORY -  86%

L - L T AweXr e = e

Wednesday July 29

SERIAL # AO53 .
8/03/92 13:28:34

NUMBER OF READINGS 73%

Time Sampie Activity Actlvity ©HNotes Recorded During
t - A A The Experiment
hrimin - pCi/L Bg/m’ . '
.QB:05 2622 43.22 1584.94 o mixing, monitoring
QB8:15 2930 47.80 1753.16 radon flux at the water
0B:25 2610 42.33 1552.41 surface.
0B:35 2304 37.20 1364.24 : _
08:45 2313 37.28 1367.13
08:55 2269 36.44 1336.60
09:05 2256 36.14 1325.5%9
09:15 2208 35.28 1293.87
09:25 2278 36.38 1334.20
- 09135 1700 26.79 982.58
*t*t_**t**# BEAKER 4 'TITIT LTI L
09:36 Collected two 40 ml samples of water from the system
' on above the sludge water interface for radon 222 in
water analysis. - .
Results 33500 +/- 434 pCi/l
09:39 Collected 250 ml of water for total suspended solids
analysia. - _
09:44 Pushed tha shaft into Beaker 4. The ganpling tube is
_ 1.5' above the beakar. : :
0946 ginnectad the tubing to the bheaker and attached the
X&T., ' :
09:45 19709% 3247.87 119099.4 09: 48 Began mixing at
09:55 375353 6149,.77 225512.1 50 rpm.
10:05 139847 2223.69 B81543.05 .
10:15 88654 1404.43 51500.66
10:25 agzeo 1269.96 46569.49
10:35 77962  1230.03 45105.26
10:45 71802 1126.95 41325.48 .
10:55 63558 991.61 36362.65
11:05 - 57207 £89.02 32600.48
1i:15 48791 752.90 27608.92



11:25 -

11:35
11:45
11:558
12:05
12715
123125
12:35
12:45
12:55
13:05
13:15
13:25
13:35
13:45
13:55
14:05
14:15
14:25

. 14:35

14:45
14:55
15:05
15:15
15:25
15335
1545
15:55
16:05
16:18%
158:25
16:35
156:45
16: 55
17:05
17:15
17125
17:3E
17:45
17:55
18:05
j8:15
1B8:25
18:35
18:45
i8:55

19:05 .

19:15

19:25 -

19:35

19:45
19:55

42642
36004
30073
25140
21444

18201

15540
13010

010943

9650
8363
7504
6577
5816
5293
5326
4902
4483

. 4497

‘4525
7595
3695
3348
3061
2906
3227
7136
3925

3394

3162
2539
2978
3001
3017
2838
3014

2803

2807
2949
2826
2806
2855
2755
2849
2804
2814
2693
2674
2790
2827
2672
2735

Wednesday _Ju;y 29

655.04

549.16 -
- 455.24

378.45
320.61

- 270.64

230.05
191.36
16C.059
141.32

122.30

97.586
86.56
79.1%

U BG.79

74.61

. 6B.46

69.33
70.26
121.24
56.67
51,74
47.31
45,00
50,50

115.04

61.50
53.24
49.58
46.00
45,75
47.20
47.53

. 44.63

47.62
44,16
44.30
46.68
44.67
44.38

. 45.22

43.58

. 45,16

44.42
44.60
42.61
42.34
44.26
44.86
-42.30
43.37

Z4020.48
20138.02

16693.81
13878.1
11756.81
9924.41
8436.04
7017.31

5870.80
$162.28
4484.83

4052.06

3577.54.
3174.33
‘2904.05
L 2982.57

2736.23
2510, 45
2542.40

2576.69
4446.01

2078.39
1897.62
1735.07
1650.26
1851,98

4218.71

2255, 46
1962, 46
1818.17
-1687.16
1714.62
1731.03
1743.00
1636.94
1746.39
1619.61
1624.76
1712.11
1638,09
1627.61
1658.46

1558.39
1656.36

1628.01
1635.65
1562.82
1552.63
1623.26

1645.25

1551.42
1590.54

gtill mixing beaker 4
at &0 rpm. : o




20:05
20:15
20:25
- 20:35
20:45
20:55
21:08
21:15
21:25
21:35
21:45
21:55
22:058
22115
22:25
- 22135
22145
22155
23:05
23+15
23:25
23:35
23:45
23:55

00:05
0015
of:25
0o0:35
00:45
00356
- 0X:05
01:15
0l:25
0i:35
0l1:45
Q155
02:05
02:15
02325
02:35
g2:45
02:55
03:05
03:15
03:25
63:35
03145
03:55

O4:05 -

2519
2650
2469
2374
2344
2545
3673
3965
2653
2533

2403

2495
2631
2512

. 2435
2392 -

2426
2417
24590
2535
2498
2386
2404
2460

2543
2533
2551

2613

2465
2479

2473

2469
2393
2435
2625
2539
2055
2663
2775
2837
2790
2656
264]
2718
2596
2646
3855
3616
3091

Wednesday. July 29

39.81
42.01
35.02
37.49
37.03
40.37
58.94
63.56
41.82
40.02
37.90
39,44
41.69
39,72
35.48

'37.80

38.39
38.25
38.81

40,22

39.60C
37.77
38.09
39.02

1459.88
1540.69
1430.90
1374.93
1358.04
1480.50
2161.67

2330.76 .

1533.65

1467.55

1389.90
1446,58
1528.79
1456.54
1411,12
1386.21
1407.78
1402.75
1423.36
1475.04
1452.42
1385.12
1396.86

1430.86

Mixing and monitoring
beaker 4. '

. Thursday July 30

40.38
40,20
40.50
41.52
39,06
19.31
39.21
39.15
27.90
38.61
41.74
40.28
47.15
42,26
44.13
46.78
44.31
42.10
41.87
43.14
41.11%
41.96
£1.88
8587.72
4£49.05

1480.87
1474.34
1485.26
1522.65
1432.65
1441.79
1438.10
1435.74
1389.87
1415.86
1530.62
14'77.39
1729.13
154¢9.74
1618.51
1715.44
1624.95
1544.14
1535.62

1582.15

1507.82
1538.77
2269.42
2116.72

1798.67




04:15
04: 25
04:35

04:45
04:55
05:05

- 05:15

05:25

05335

DE:45
05155
G6:08
06:15
. Q06225

06:35

06345
" 55
47:05
07:18
07:25
 P7:35
07:45
07:55
0B:05
DA:15
08:25
0R:35
- 0B:45
0B:55

- 991056

08:15
09:25
09:35
09:45

09155

10:05
1G:15
10125
10:35
10:45
10:55
11:05
11:15%
-11:25
11:35
'11:45
11:55
12:05
12:15
12:25
12:35
12:45

2894
2958
3023
3123
3241

3257

3236
3321
3270
3235
3388
3739
3679
3702
3695

3869 -

4023
3948
4074
4247
4389

4512

5125
5174

- 5108

5118
4943
£026

4573

5068
5139
5383
5510
4864
4588
4636
4650
4446
4671
4823
4887
4816
4538
4844
4810

4793

4794
4930
5014
4971
4921
4898

' Thursday July 30

45.85

46,92

47.98
49.61

'51415

51.40

52.79
51.92

51.34
53.86

- 59.61

58.54
58,90
58.75

6).60

64.08
62.79

64.85

67.65
69.93
71.89
81.93
82.58
Bl.42
8l1.53

.78.58

79.93
19.00

B80.54

8l1.67
B5.65
87.68
76.97
72.51
73.35
73.59
F0.25
74.01
7&8.51
77.585
76.37
71.81

S 76.91

76.21
76.03
76.05
78.29
79.65
78.92
78.09
77.71

1681,50
1720.89
1759,47.

1819.24
1889.67
1898.18
1884.88
1935.89
1904.17
1882.81

1975.18"
. 2186.13

2160.07
2154.71

. 2259.01

2350.05
2302.54
2378.0%
2480.87
2664 .39
2636.41
3004.67
3028.54
2985.71
2989.73
2881.81
2931.17
2897.20
2953,72
2995.08
3141.14
3215.37
2822.78
2659.04
2690 .06
2698.81

2576.13

2714.21

2805.72

2843.97
2800.82
2633.2%9

. 2820,.38

2798.34
2788.22

2789.03

2871.24

- 2921.08

2894.27
2863.86
2849.96

Mizing and monitoring

" beaker 4.

A weather front movad
in tonight.




12:85 °

13:05
13:14

13:15
13:25
13:35
13:45
13:55
14:05
14:15
14:25
14:35
14:45
14:55
. 15305

15:15
15:25
15:35
15:45
151585
16:05
16:15
16:25
16:35

16:37
16:38

Note: The tuhing-is disconnected

156: 45
16:55
17:05
17:15

17:25.

17:35
17:45
17:55
18:05
18:15
18: 25
18:35
18:45

. 18:55

19:05
19:15
19:25
19:35
19:45
19:55

5122
5449

Increased the shaft t
The sludge and watar

369026
341394
291823
281422

276958

276605
271864
259029
244660
221565
215949
201491
187966
173680
160275
1465847
134414
122094

109760

030487
B4625

Thursday July 30

81.41
86.75

6079.97
6556.57

4724.74

4546.07
4460.40
4442.68
4353.70
4133.84
3892.07
3673.66
3415.38

- 33178.27

2957.89
2726.03
2509.84

2289.02°

2095,21
1898.55
1761.05
1599.11
1300.97

2985.33

3181.28

203759.5
173256.3
166704.5

1
162913.4
159650.3

1

142722.3
134713.4
1

116547.4
108465.8
99963.64
92035.98
83938.69
76831.54
69620.13
62377.57
58639.63
47706.89

Turned the mixer off.

biscenected tubing

on until the progeny decay

56065

47290

40464
34766
298318
24459
20035
16469
13293

10927

8941
7381
5961
4811
4129
3347
2815
. 2396
2088
1787

853.96
705.37
601.06
514.57
431.71
358.13
291i.18
237.83
190.30
155.59
126.59
104.12
83.52
66.99
57.83
46.66
39.39
29.67
25.56

31314.86

25866.16-

22041.04
18B86%9.61
15830.96
13132.64
10677.66

8721.36

978,33
5705.79
4642.09
3818.31

. 3062.70

2456 .79
2120.84
1711,36

1444.44.

1236.4%9
1088,.03
937.35

o 300 rpm then back to 200 Ipm.
became well mixed.
222952.8 '

and the monitor will remain
down to background.




Thursday July 30

20:05 7, 1604 1 23.23 852.18 -
20:31% 1379 20.05 735.37
20:25 1241 18,22 668.13
20:35 1112 L16.44 603.15
20:45 1033 15.43 566.16
20:55 9B3. . 14,85 544.54
21105 993 . 15.20  557.43
21:1% 889 13.62 499,58
21:25 858 - 13.24 485.54
21:35 536 12.97 475.63
21:45 834 13.01 - 477.16
21:5% 815 . 12.75 487.69
22:05 BO7 12.66 454.54
2115 803 12.63 463.37
22125 248 11.75  431.05.
22:45 759 11.95% - 439.74
22:55 732 1i1.55 423.63
23:05 713 11.25 £12.72
23:15 683 10.77 395.G3
23125 741 11.74 430.66
23:35 672 10.&0 388.84
23: 45 722 11.44 = 419.66

23:55 738 11.70 426.21
| Friday duly 31

00:05 670 10.58 388.16 °
00:15 650 10.26  376.55 -
00325 649 10.25  376.22
00:35 108 11.23 - 412.12
00:45 657 10.39 - 381,09
00:55 680 - 10.78  395.40
01:0S 655 10.37  380.32
01:15 651 '10.31  378.10
01:25 614 9.70  355.91
01:35 630 9.97  365.95
01:45 674 10.70  392.55 .
01:58 636 10.07  369.37
02:05 628 9.94  364.75
02:15 588 9.29 340.71
02:25 ' 593 5,38 344.07
02:35 576 9.10 333,93
02145 618 ' 9.80  359.59
02155 576 9.11 334,08
03105 537 8.47 310,81
03:15 587 9,31  341.44
03:25 529 8.35  306.27
03:35 560 - 8.87 325.50
03:45 518 8.18 300.10
03:55 562 8.91  327.04

04:05 'G54B B8.58 318.46



04:15
04125

04:35
04145
04:55
05:05
05:15
05:25
05:35
05:45
D5:55

063105

06:15
06:25
06135
DE: 45
08155
07:05
07:15
07:25
07:35
07:45
073155
08:05
08:15
08:25

- QB35

Da: 45
0R:55
09105
09:ls
09:25
09:35
09:45
09:55
30:05
10315

10:25
10:35
10:45
10:55
11:05
11:1%
11:25
11:3%8
11:45
11:55
12:05
12:15

12:25

12: 35
12:45

5486

548

498
511
502
484
499

527

480
498
506
486
461
471
481

473

493
468
453
420
463
414
452
475
403
453
425
400
405
411
460
407
3o

400 .

384
352

37

351
400
317

169

351
381
368

374

asl
329
344

336
346

306
285

Friday July 31

8.68
g.68

-T.86

8,08
.94
7.64
7.90
8.36
7.58
7.89
g.02
7.69
7.28

T+45

7.62

©7.49
7.82

7.41
7.1&
6.63
7T.34%
6.53
7.17
7.54
£.35
T.19
6.72
6.31
6.40
&.50
T.31

6.43
- 5,98

€.34
£.07
5.55
5.97
6.20

6.34

5.96
5-34
6.20
6.04
6.15
5.92
5.55
5.19
S.44
E.31
5.48
4.82
4.48

et ame . Mare—nr om am

318.57
318.60
288.38
296.57

-291.16

280.44

289,73

306.65
278.13
209,40
294.17
282,08
267.15
273,40
279.53
274.76
286.90
271.79
262.87
243,14
269, 45
239,62
263.01
276,71

. 233.09

263.73
246,64
231.74
234,96
238,71
268,42
236.05
219.49
232.49
222.76
203,62
219.04
227.40
232.81
218,91

.214.27

227.66
221,50
225,83
217.34
203.54
190.42
199.64
194.83.
201.05
176.92
164.61



12:85 -
©13:05

13:15
13:25
13:35
13:45
1331585
14:05
14:15
14:25
14:3%
14:45

14:55

1%:05
15:15
15:25
15:35
15345
15:55
16:05
16:15
16:25
1&:35
16:45
16:55
17:05
17:15
"17:25
17:35
17:45
17:565
18:05
18:15
18:25
I8:35
18:45
18:58%
19:05
19:15
19:25
19:35
19:45
-19:55
20:05
20:15
20:25
20:35
2045
20355
21:05
21:15
21:25

327

346
. 286

319
337

306.

271
324
315
286

253

330
300
281
296

310 -

301
288

281

2%0

274

258
238
246
257
295
249
244

. 268

253
223
244
241
220
243
239
257
211
237
237
214

238
210 -

231

228 -

205
237
222
219
208
224

210

Friday Juiy_El_

5.18 .
5.4%

4.50
5.06
5.35

4.84

4'2?
5.15
4,99
4.52

3,98

5.25

4.75.
4.60

4.69
4,92

4.77°

4’55
4.44
4.59
$.33
4,06
3.74
3.88
4.‘&5
4.69
3.93
3.85
4.25
4.00
3.51
3,86
3,81
3.46
3.85
3.78
4.08
3,32
3.75
3.75
3.37

3.717

3.31
3,66
3.61

. 3.23

3.76
3.51
3.46
3.28
3.55
3.32

190,24

201.61%

185.73

196,42

177.59

156.67

188.96 -
183.29
165.82
146.08
192.84
174.30

-169.04

172.11
174.96 -
167.14

- 162.98

168.45
158.82
149.23
137.36 .
142,43
149.12
172.10
144.11
141,35
155,96

146,78

128.79
141.73
139.81
127.18
141.25
138.83
149.74
121.83
137.87
137.81
123.89
138.55
121.57
134.43
132.58
118.66
138.13
128, 94
127.18
120.52
130.35
121.85



21:3% |

21:45
231:55
22:05
22115
22:25
22:35
22:45
22185
23:05
23:15
23:25%

23:35.

23:45
23:55

00:05
00:15
Q0:25
00:35
Co:45
00:55
0%:05
01:15

01:25

01:35
0l:45
01:55
02:05
Q02:15
02:25
02:35
02145
02:5%5
03:05
03:15
D3:25
03:35
03:45
03:55
04:05
04:15
04:25
04:35
04:45
D4:55

05105
05:15
05:25
{5:35

182
221
209
216
208
223
218

182~

201
193
198
199
191
219

186

194
208
185
189
214
200
202
197
209
182
174
186
193
174
200

201

183
157
185
168
136
186
178

198

194
185
159
154
152

175
172

162
149
192

Friday July 31

2.86

104.97
3.51 128.83
3.30° 121.37
3.42 .125.62
3.29 120.82
3,54 129.99
. 3.46 126.92
2.86 105.12
3.18 116.91 .
3.08 111.98
3.13 115.140
3.15 115.71
3.02 110.91
3.48 127.%92
2.9%4 107.80
Saturday
3.07 112.89.
3.30 121.32
2.92 107.34
2.99 109.92
3.40 125.02
3.17 11&£.39
3.20 117.70
3.12 114.67
3.32 121.596
 2.87 105.56
2.75 100.91 .
2.%5 108.23
3.06 112.38
2.75 100.84
3.18  1i6.69
3.19 117.11
2.89 106.23
2.47 80.64
2.93 167.74
2.65 97.39
2,95 108.38
-, 2.95 - 108.26
2.82 103.42
3.15 115.55
3.08 112.98
2.93 107.56
2.50 91.89
2.42 B89.04
2.39 87.85
2.77 101.89
2.72 100.02
2.56 93,98
2.35 86.18
3.06 112.24

August 1

1e = pean sans Benibh. .



S W ol . P RR et

gaturday August 1

05:45 176 2.79 1062.37

05:55 - 158 2.49 91.56
06:05 144 2.26 83.20
063115 168 2.66 97.90
06:25 144 2.27 83.30 -
66135 167 2.65 $7,.33
06145 145 2.28 83.97
06:55 . 176 2.80 102,80
07:05 144 @ 2.27 83.33
07:15 165 - 2.62 96,38
07:38 159 2.52 92.43
07145 151 . 2,38 87.58
07:55 142 2,24 - 82,14
08:05 157 2.49 91.34
08:15% 312% - Loy.el - 70.14
08125 146 2.31 B84.96
0831365 132 2.08- 716.40
08:45 149 2.36 86.83
08155 133 2.10 77.10
09:05 127 2.00 73.63
0p9:15 124 1.96 71.90
- 09:28 146 2.32 85.26
09:35 157 2.50 91.78
09:45 133 2.10 ~ 17.23.
09:55 135 2.14 78.49
. 10:05 129 2.04 - 74.88
10:15 126 1.99 73.12
10:25 150 2.39 87.66 - _
10:35 128 2,02 74.22
10:45 133 2.11 77.41
10:55 111 1.74 64.10
11:05 101 1.58 58,22
11:15 115  1.82 66.76
11:25 107 - 1.68 61.684
11:35 119 1.88 £§9.15
11:45 120 1.90 69.58
11:55 96 - 1,50 55.17
12:05 117 1.85 "6B.04
12:15 122 1.93 70.92
12:25 88 1.37 50.34 .
12:35 102 1.61 59,03
12:45 102 1.6% 59.06
12155 112 1.77 65.10
13:05 . 95 1.49 54,76
13:15% 95 o 1.4% 54.87
13:25 89 . 1,40 51.36
13:35 88 1.38 50,89
13:45 105 1.67 61.28
13:55 91 1.43 52.79
14:05 111 1.77 64.94
14:15 85 '1.34 49.17




14:25

14:35
14:45
14:55
15:05
15:15
15:25
15:35
15:45
15355
16:05
16:15
15:25
16:35

16:45

16:55
17:05
17:15
17:25
17:35
17:45
17:5%
18:05
18:15
18:25
18:35
- 18:45
18:55
19:05
19:15
15:25

19:35.

19:45
149:55
20:05
20:1i5
20:25
20:35
20:45
246155
21:05
21:15
21:25
21:35
21:45
21:558

© 22:05

22:15

22:25

22:35
22:45
22:55

LY 3

gsaturday August I

1.32
1.04

1.45
1.23

1,51
.21

1.38

1.36
nbg?
1.40
1.22
1.25
1.24
1.45
1.30

- 1.20

1.25
1.32
1.25

1.42

1.32
1.35
1.24
1.14
0.99
0.9%
1.52
1.17
1.32
1.09
1, 22
1.47%
1.32
1.14
1.11
1.34
.07
1.26
1.19
1.32
1.12
1.49
1.04
1.55
1.42
1.04
1.57
1.25
1.13
1.33
1.03
1.25

48.60
38.49
53.17
45.20
55.62
44.67
50.75
50.13 -
35.66
51@5"?I .
44.77
46.09
45.49
53,38
47.86
44.31
46,18
48.59
46.15 .
52.23
48.54
49.80
45.55
41.597
36.58
36.64
55.99
43.07
48.53
40.02
44,95
53.97
48.454
41.86
40.74
49.23
39.47 -
46.24
43,75
46.62
41.32

54,71
g, 24

57.17
52.12

-38.15

57.66
45.96
41.74
49.07
38.12
46.12

P RERE—r—r



23:05 :

23:15
23:25
23135
23345

23:85

00:05
00:15
0o:25
00:35
00145
00:55
{1:05
. R1:15
01:25
01:35
01:45

81:55

02:05
02:15
02:25
02:35
Q2:45
. D21E5
03:05

03:15

03:25
03:35
03:45
03:55
04:05
. 043115

04:25

D4:35
04:45
04155
05:905
05:15
05:25
05:35
05:45
08:55
0&:056
06:15
06125
066135
06345
06:55
07:0%

81

75
72

&6
56

Saturday Lﬁgust.l

1.28
1.14

1,19
1.14
1.04
0.88

Sunday August 2
1.32 |

0.9%1
1.14
1.16

Q.85

1.19
1.12
0.94

1.14
1.22
b.88
1.05

1.26
1'&?
1.11

0.99
1.03
0.93
1.06
1.08
1.04
0,80
1.10
1.11
1.09
1.24
1.22
0.99
0.88
0.90

1.06

1.14
0.93
1.24
0.99
1.14
1.34
1.02
1.03
-1.16
1.0}
1.14
0.78

47.26
41.83
43.72
41,91

38.32

32.33

48.73
33.44
42.09
42.60
32.93
43.92

41,39
+ 34.717
42.10

45.04

38.51

46,29

39.586
40.84

37.85
34,21
39.09

'39.64

38.42

- 29.37

40.35
40.83
40.22
45,67

45,00

32.41
33.06

'39.10
42.06
34.16

45.74

36.54

42.08
49.27
37.71
37.84
42.67
37.18
42.08
28.72

PSS ——




Sunday August 2
07:15 55 0.85 31,90

07:25 65 1.03 - 37.91
07:35 69 1.09 40.26
67:45 66 1.04 38.42
07:55 62 0.98 36.02
08:05 64 1.01 37.25
08:25 46 | .71 26.36
08:35 68 1.08 39.78°
08:45 59 0.93 34.19
08:55 52 - 0.81 30.02
09:05 52. . 0.B2 30,07
09:15 50 0.78 28.86
- 99125 56 D.88 32.50
68135 51 0.80 29.44
09:45 © 63. . 1.00 - 36.72
09:55 52 .81 23.%9
10:05 52 0.82 30.07%
10:15 50 0.78 28.86
10125 60 0.95 34.92
10:35 65 1.03 37.87
10:45 53 0.83 30.88
10:55 47 0.73 27.04
11:05 62 0.98 36.15
11:15- 45 D.70 25.77
11:25 58 0.92 33.74
11:35 55 ¢.86 -31.84
11:45 50 0.78 28.84
11:55 47 0.73 27.06
12:05 71 1.13 41.59
12:15 44 0.68 25.10
12:25 51 0.80 29.52
12:35 52 0.82  320.07
12:45 &4 .68 25.23
12:55 54 0.85 31.33
13:05 49 . 0.77 28.24
13:15 4B 0.75 27.87
13:25 ' 54& . 0.85 31.30
13:35 36 0.55 20.38
13:45 50 ¢.79 28.97
13:55 47 0.73 27.06
14:05 43 0.67 24,66
14:15 50 .78 28.92
14:25 47 0.73 27.06
14:35 55 0.87 31.52
14:45 52 0.8 30.05
14:55 46 - 0,72 26.44
15:05 &5  0.70  25.88
15:15 32 0.4% 16.03
15:25 45 - 0.70 25.97
15:35 34 . ©.52 19.36

15:45 47 0.74 27.28




161585
16:05

16:15
16:25
15:35
16:45
16:55
17:05

17:15.

173125
17:35
17:45
17:55
18:05
18:15
18: 25
18:35
18:45
18:55
19:05
19:15
19:25
19:35
19:45

19:55 .
- 20:05

20315
203125
20:36
20:45
20:55
21:05
21:15
21:25
21:35
21:45
21:55
22:08
22:15
22:25
22135
22:45
22:55
23:05
23:1%
23:25
23:35
23:45
23185

Sunday August 2
0.54

u"a
0.71
0.66
0.74
0.89

G.54

0.71
0.69
0.79
0.65
0.65
Q.74

" D.75

0.672

- 0.74
B 5 Y-

0.64
0.67
0.88
0.63
0.62
0.7
0.82
0.77
G-BE

0.55 .

0.75
0.67
0.65
6.B0
0.B6
0.81

0.88

0.77
0.90

0.86

0.75
0.80
0.72
0.62
0.70
0.72
0.78
0.91

- 0.78

0.78
0.80
1.05

19.94
15.78
26.10
24.28
27.30
32,69

: 19.92

26.09
25.40
29.01
24,12
24.16
27.17
27.73
24.69
27.14
23.47
23.51

24,71

32.56
23.40
22.90
27.73
30.09
28.25

" 31.30

20.38
27.76 -
24.65
24.08
29.53
31.89
30.05
25.23
28.31

'33.11
- 31.85

27.83
28.49
26.45
22.86
25.92
26.49
26.90

33,71 .

28.82
28.87
29.48
38.54




Monday August 3
a0:05 69 1.09 40.28

00:15 66 1.04 38.42
0025 B4 1.34 49.32
00:35 54 0.84 31.06
00:45 T4 1.18 43.36
00:55 57  0.89 32.94
0l:15 60 0.94 34.83
01:25 . 60 0.95 34.85
01:35 _ B3 0.83 30.82°
01:45 59 1.10 40.34
01:55 78 - k.24 45.67
02:05 41 .63 23.24
02:15 50 0.78 208.94
02:25 79 1.26 46.40
62:35 . 67 .- 1.08 38,95
02:45 73 1.16 42.66
02:55 89 1.42 52.29
03:05 &3 0.99 36.47
03:15 80 1,27 46.52
03:25 61 0.96 . 35,32
03:35 67 1.06 39.08
03:45 81 1.29 47.50
03:55 74 1.17 43,17
04:05 65 ©1.03 37.78
04:15 64 1.01 37.23
 04:25 72 1.14 42.08
04:35 86 1.37  50.48
04:45 73 1.15 42,53
Q4:55 96 1.54 56.52
05:05 70 1.10 40.65
05:15 66 1.04 38.28
05:25 68 1.07 39.53
. p5:35 86 1.37 50.40
05:45 8t 1.28 47.26
05:55 50 B.77 2B8.57
06:05 T0 1.11 40.88
06:15 65 1.02 37.73
06:25 62 0.98 35.96
‘06135 81 1.29 47.48
06:45 68 1,07 39.50
06155 65 1.03 .. 37.79
07:05 54 - 0.84 = 31.16
07:15 g8 1.41 - 51.7%
. Q7:25 71 1.12 41.29
07:35 73 1.16 42.62
07:45 71 1.12 41.40
07:55 73 1.16 42,62
08:05 65 1.03 37.78
0B:15 73 1.16 42.67
08:25 57 0.8% 32.95

£8:35 67 1.06 39.10



Monday August 3 |

. 08:45 62 .98 36.01
08:55 66 1.04  38.46
09:05 63 0.99 36.62
09:15 57 0.90 33.02
09:25 62 0.98 36.08
09:35 65 1.03 37.86
08:45 61 0.96 35.42
09:55 68 1,08 39.68
10:05 59 ' 0.93 34.19
10:15 51 - 0.80 - 29.42
10:25 5¢ - 0.91 - 33.70
10:35 58 . .0.91 33.65
10:45 53 6.83 30.63
10:55 59 0.93 34.29

© 11:08 39 0.60 . 22.16
END OF DATA OUTPUT L
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Recorders Name:__Glen Schaldt

Radon _muat_iuﬁ Tests Data Sheet
Description: _Besker 1, Siudge Only '

“Torgur

Bludge

Sheet: 1_{1

Date:07.21.82

| orom 1 o 1O
10530 _ ] 0 T Al

10:33 80 13 L) 7

. 10:39 150 15 bal Cmamms

| 10:40 150 10 n ——

| qoeer 150 13 70
10:42 250 7 pit

!. 10 4% &00 26 e eaan

10:5% ‘450 i3 &5 asm——

i 1404 - 450 25 &
11320 400 2 & I

| 14:00 500 ;26 &8

i 14134 400 26 &3 75

| te:18 400 43 62 -78.%

|

| 1621 200 2 n N

' 16288 1) (1] Fal R

| DA 2 mx zTERN xRN mﬁ. -

| x99 400 2 & .-

T e 400 23 &9 2

10:67 1 1] & ———

wer-r (DatE HES NOT recorded) )




Radon Emanation Tests Data Shest :
Description: _Baaker 2. Sludga Oniy . Sheat:l/l
Racnrdelrs Name:__Glen Schmidt _ Date:07.22.82




Hadon Emanation Tests Data Eheet

Dnscriptinn : _PBepaker 3, Sludge and Water

Recorders Name:_ Glen Schmidt

Baramitric
Prassura

Sheat: 1/1
Date:Q7,28,92
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Recorders Nama:__Glen Schmidt

Radon Emanation Tests Data Shaat
naauription. Baaker i...m._nnd_ﬂllﬁ__ Sheet: 1/)

D!ti 107.29,92

Relative
Humddl ty

10:00 80 e | e
10:08 80 N et
10:07 &0 9 I e
190:12 &0 ) &
10:30 &l 8 72
10:45 60 7 74 7%

14130 &0 é 4] 75

£5:00 60 5 75 75

. Left miwar running atl night at &0 .

duly, 30 _

1512 5 an
15:14 15 40

15115

13216

EFE;

13:16

15:18

16:36

14637

~--- (Obta WAS NOT Fecorded)
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DAIE:
o D. Hixson
mon: T Uhlméygr-’ﬂJ'.
cussecr.  AND DISPOSAL RESTRICTION TABLE
Attached is an updated copy of the Land Disposal Raestriction -
{LDR) table. The table has been updatad from the August 4,
1992, revision to add the following WITS numbers and
applicable LDR information: 0394, 0395, 0397, 0402, 0405,
06411, 0426, and 2012. The tabla also adds the waste code DOO1
to #0398 and D018 to #0309. : :
Attachment | '
cet M., Gilbert
L. Phillips
R. Fari:sun
TRU/lac
chssrdrtakle, oy
Form 232-A 384 BT

September 9, 1992




D005 |12/14/88 [ded Sed |DG0S: Barium = 100 wg/t (9O05-

ACAA LAMD DISPOSA RESTRICTIONS FOR BLDE. 5345 WASTE (Date of Talde - SrB/92)
1 | | e | | W |- 1 3 |
| | | WASTE | AcOM. | BAk | TREATMENT I i y
| wits # | DESCRIPTIONS | cOBE(S)] DATE | TIPE SYANTARDS | BDAT{S) 1 . compiTa i
) I - | _ b I I A |
i | B et 1- ' B e - crem |- _ b
| 0255  [Ritric Acid [poD2 11/25/89 [CA ARt {OA List: pH > 2 fth Lise- Y. €A List Waste I
[ |Liquid [boOt I j3rd 3rd DDA (Cxidizer): [Weutrat Fzation {therefors subject i
i |pH < 2 i t | | Deactivation jpoM- " fto EPA Hined Saste k
t I b { l I ' |Oxidizes: Chamical © (Policy untit 12/93 I
! I i I v | _ _ . | redoction, incineeation |(9/29/M FR) I
| -t - [ i- [ f-mmmmmenmmmmmrann e f=romeme: et 1
j 0236 (Different Actds (o002 11/23/89  [CA List CA Lisu: pH > 2 - |cA List- {*1. Sea #255 Comment ¥ |
1 oM < 2 i I 13¢d 3rd | [Meutratization } |
- ILinuid I o I | i | |
' 1 menmmn - |mmmmer == -1 -l ' !
| 25T |Unorroun Vel Tow (ot [1/19/8%  13¢d 3rd  |0O0R: Luad = 3 L 600N " . 3ed 3ed Mixed Wasta |
l ILiquid l | l- i T jiw: Chemical ppt.. jplaced fnto storepe |
I | i | V- | ' [ slidge devataring ipeior 5 578792, thare-|
| L f 3 i i fMordm: Stabilizetion Hore, not wbject to |
i ! ! I I 1 1 ) JLOA rtarage prohibition]
i I l | | I o 12, Lesd = 5.7 mp/t |
foem= I I- frmmer——-1= I- - : i , |
| 0258 [Unknown Tatlow |po0s {9719/89 |Srd 3rd |DODS: Leed = 5 my/l {DOOS & DO11- |1, Bee F257 Commant 1 |
| L iquid joo1y I | . IoON: Silver = 5 my/L A Chemfcal precipitetion]2. tesd = 22.5 mt |
| N i I | i . | . I
i i I { I | [Nomi: Stabilization i 1
P il | | P ' b [
emmmmmmrn | e aer [ en==) -=fee-- [-=- | - ! |
| 0266 - |Unknown Liguid 02 127489 qch List JCA Ligt: pH > 2 e Lint- |t. Soa #25% Comment. ¥ |
i oM < 2 I } FSrd 3rd | . {#eutralization 1 i
i J-mmwamn- , I I-- | ==} -- ] { 1
|D2ZBE-120% |Bae tum Flour jde { [1. Ses 4257 Comment 1 |




WCRA LAMD DISPOSAL RESTNICTIONS FOR BLDG. &M NASTE

iDate of Table - 9/8/92)

oL id

I EPA | [ |
i | MASTE 1 TREATHENY I |
WITS # | DESCRIPTIONS | CODE(SY] | STAMDARDS 1 BOAT (81 | COMMENTS

| | I I i

== e r—————— e i- t I-- -~
{Powier | i {monii: Stebilization
IS0l 1d i | I _

-1 | b k- - -

0295-0%05 |Batz - Sodium {pooT 12/15/8R |%rd 3ed | Cheomive = 5 s/l |OOKR - S 3T Comment 1
jthromate Sults I S | | Mot Chroatum ' .
|solid ' I ' t b . reduction, I
I i | I stabil {zatton |
i I I \ i s I :
[Wawd Costies, (e [DONZ: Demctivation ppo02- I1. Bue #2537 Cosment 4
[Fotassiium Hydrowide | | |Meutrat ization, |
{Ligurid I} 1 1 Incinerat hon ]
~| - = k- - f—~
[thlorinstad { oDt jDOC1 (Hiph TOC Mowiu): [CODT- Seme a1 T.5. {1. Mo Trestmsnt
{Hydracarbons, oo | Ineineration, fuel i [Stsnciards Promd getad
|Liquid jpo2 jsubstitution {F.5.3, of | [For e TC Sestes ot
i {bozs jrecovery i (thiz Tise.

I e (BOH: /A i 12. ten #2357 Comment 1
| (pOAL - |O022: N/A I '
| | CpoO2E: WK I
1 1 {D0%5: H/A i

i i |DO&D: WA l

t { i : I

J I- g Lot {

jgarius Flourids - 0% {DOOS: Warium = TOO wg/A [DOOS- 1. Sxe #237 Conment 1

Ml Stabllization

-
|2.4-D

i
1

/A

I (Y




HCRA LAMD DISPDSAL RESTRICTIONS FOR BLRG. 434 WASTE tbate of Table - 9/8/92)

} I | EPA I 1 | I
i I | WNSTE 1 TREATREHT | | i
| #ITS ¥ | DESCRIPTIONS | CODE(S) | STANOARDS ' BDAT{S) l COMNENTS i
l i I | I i |
b---- | mmean]---- i- fmmmmer——- { -1
| . | Powcer | | (Hornr: Stabilization | ' I
I |50l id I t : I | : i
I- = - - 1 | : I | : : I
102950805 | etz Sodium |noT [H2/45/88 |3rd 3ed  |DOOT: Chromium = 5 my/L {DODY - [1. Sce #2757 Comment 1 |
| |thromate Salty I -} e : Chroaiue I - |
I 180l id i ] I raduction, 1 1
1 | i | i stabilization ] -k
I mmes | l I : ===} : l I
) 0500  [Mined taustics, | BOG2 [12/20/88 {5rd 3rd |DOO2: Daactivution |Dbo2- [1. See 5257 Comment 1 |
|Potassiim Hydrewide | ' | [meutralization, I !
{Liquid i ] jInc ineration [ |
|-===- i [—=m e . |- I |
0509 [Chlorioated oo |12/20/68 |3rd 3rd  [BO01 (High FOC Nordhi): |DO- Same #% T.5. |1. No Treatment
" {hydrocarbons, {D01R 1 | Incineration, fuel I T iStancerds Promulgeted
[Liguid [po22 l [substitution (F.5.}. or | |[For New TC Hastes at
l. jo02e i frecovery | |ehis Tima,
1 |parss |- oD WAk I |2, Saa #257 Commetit %
| jnakD l [022: N/A o I '
| ! H |na28: K/A b I
1 o | 10035: W/A [ o
| 1 i [DD4d: WA -t l
| ! | | | I
I [ -1 [ sane | | :
s (esrive Floasrtde ] 0005 : Barium = 100 sg/t 00~ 1. S¢w F237 Comwent 1
|SolLid M- | . [Wonit: Stabilization I
|- : - t--- {- I .
a1 |2,4-B 1717 I Wik I N/A

£
I
1
b
'
1
]
f
i
b
!
!
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RCRA LAND DISPOSAL RESTRICTIONS FOR BEDG. &34 MASTE

{Date of Tabla - 9/8/92)

C ) oERy

| I | EFA | | | | | |
} P | wastE | o | TREATHENT | b [
[ WITS # | OCESCRISTIONS | CODE(S)| i E | STANDARDS t BDAT{2) N LOPMENTS |
TP [ I [ I t 1 ]
I 1 --- i fommmmmmmmi | wammm ] | |
| 8oL id | | | t i " i
| | I | | i | Lk |
i o ] ] P poe- . )
[Mwmonia mnd (o002 [4/23/89 [Srd 3nd  [DOO2: Dewctivation [ood2- . " 1. See #2357 Compent 1 |
| |Coustic Liguids | | i I {#eutral izt laon, o N |
I I t 1 b | | cinerat ion ) i
i b= frmmmm—e- i {: } I |
03240330 Liguid Meat, (0005 [12/93/88 [%rd Srd  [DODS: #arive = ‘100 mo/l ||ms- 1. Sea ¥25T Comment 1 |
y [parium Chiorida i I { ! {Monil: stabillzetion | [
i {Lhguid t | I | | | 1

frmemnmme| e el I {rmmmnmnes | - b= t
| D364 [Haprasium Hitrats {pd01 112743788 |3rd Srd DO toxidizer): jontd- |1. S8 l!!? Commant 1 |
{sol td | I { jDesctivation . [oxidizer: chamical g I

[ . [ I o . | rashact fon, 1n¢1mr|tim I |
I I { I ! ' I t {
I . 1 k i t B i
| ] wenfrmerara—e]- I - 1 =1 » |
O3B-D393 |Magnes ivw Shavings {oD03 J2A4/88 {31 3ed  [DOG3: Peactivation |03 11. See l!ﬂ tn-mt 11
{ | sot id I | | i Mater Naactives: L i
I b I ] b I lIncineration, | {
| | i I _I t [contralled Meaction w/ | i
i | | I ] | {water, chewical/ i |
| I I | i k {electrolytic oniderion, | [
k I ] i 1K ! jchamical rechsction ] {
y -~ T e : ) . = }
{0394-0595 (0L, Liguid (pam (12720788 |3+d 3rd  [POOT (high TOC MemWiy: (0001~ Same a3 T.5. [1. Ses #2357 Commmot 1 |
| oo | i o i [incintraticn, F.5.,  { 1 I




RCRA LAND DISFOSAL MESTRICTIONS FOR SLDG. 434 WASTE

{Date of Teble - oA

I | | e | | Lwm | | | {
| I | WASTE | ACCUM. | B i TREAVHENT ! | |
| WITE # | DESCAIPYIONS | CODE{S)| DATE | TYPE | STANDARDS i BOAT{E) 1 CONMENTY |
! 1 [ _| I l I I : I
i I- -- | I- I 1 -- - I--- I
I i I i | |or Fecovery | | i
| | I | I 1l I I ' |
| -] - i e | -1 ==l _ -=] . |
| 398 Joil, Limdde | OO \12/21/88 {3rd 3rd  |DDOT Chigh TOC Momitt): {0001 Sase as 1.5 19, 200 #257 Coment 1 |
I | i1 ] | | jIncinerstion, F.5., | BDOe- i }
| I \ t t for recovery T INoniu: Stabilization I i
I H I L K [DOO; vead = 5wl i o |
L | I | i I l i I
I we=s| -- | I I i I I I
| DsDO.  pil. Ligquid (DDOS (12720788 {3rd Jrd |DOOS: Barium » 100 mo/t 005 [1. 3oe #257 Comment 1 |
1 I i | | I [Word: Stabitizetion - T
I I i I B i I b I
| el | - | | I I-- . ]----- : - I : . I
j 0401 oiL. Liguid ppot [12/15/88 | WA | N/A | H/A {1. Sew #3009 Comment ¥ 1
1 |-~ —————— i-- I-- =t I - - | : -l ~}
| PeO2 jodL, Liguid | pODt [12/20/88 |3ed 3rd {OOGT (Wigh TOC Motz {0001 - Seem ms T.5- 1. Bax #297 Comment 1 |
| 4201+ 1 1 I1ﬂ9‘m | [In(:in-rltion. F.§., 1 [ |
| ] | I l " jor recovery I | |
I I | | I q { | I
I I-- —mmfmmvenrnas] === t - -1 | |
[ 0407  [0fL, Liguid (opos - [2A9/8A |3rd Jed  JUO0S: Lead = 5 ma/\ JRO0S- _ 1. Lued = WY mgAL |
| | | I | 1 warand: Seabilization [2. Sex #257 Comment 1 |-
I t I i | | I | : |
|=msmm—— form=-- - { e Tt Bl Iy I- - -1 - i
| D&11 oL, Liguid. | poor {1/19/89 [Srd Srd  [DOOY {Wiph TDC MoriW): {DO01- Ssme &9 T.5. 1. Saa ¥257 Commert 1 |
l t - t | | Incinaration, F.5., 1 ' I |
I I I I b jor recovery | 1 I




RCRA LAMD DISPOSAL RESTAICTIONS FOR BLDE. 434 MASTE

(bake of Table - 9/8/92)

I i I EPh | 1 o | : 1 I

| I _ | WASTE | AOWM. | B | FAEATMENT | i

[ WITS B § DESCKIPTIONS | CODE(S)}] GAVE | TYWE | STANDARDS | BOAT(5) I CONMENTS

I 1 1 I I I I I

| | |- b == | | 1-

I k t I 1 1 i !

t--- o I I ] e : | ol Bor .

j 0415 iPmint Sludge’ {0001 11/25/89° fCA List  JOA List (PONS): jeA Liet- .14, Sen #2535 tosmant 1
|Liguid I | 15rd 3rd {Encimeration n iPoEs: ln:*lmutim |2, MCEs = AU ppm
jPCEE i } 1 T [accordsnce with |DDOA- Sams an T.4. | '

I I | I [4O CPR Y6170 I I
1 1 | i a0y (High TOC Mondti): | {
| | L 1 {Incimeration, F.8., | i
I I I | [or recovery 1 I
| | | b——- | i |

oi18 oM, Liouid - [ThLE 11299788 | WA | LY 1 N [1. Seu £30% Comment 1
! i ) | | | |
I I I | I I i
{ ! 1 l I i i
|- - |-—- | I i e {-=-

0419 [0tl, Liould jone 12K | WA | N/A 1 ("7 [1. Ses #3097 Coment 1
I I I I 1 t I
I { 1 I I I {

_ | et t i | - - I

0420 [OIE and Gas Jone N2/ |Ied 3ed  [O00B: Lead = 3 mg/t {DDM - Same wx 1.5, J1. See 5257 Coment ¥
(TRT L | oos I | [POOT (Wigh TOC MonAM): |} |2. Lead = 95,3 ng/l
i : 1 1 | {incinerstion, F.5 - |
I I t ! |or racovery { Marin: !tlbithltim, b
I I i | ot I |

. b I I I § I I

f | | I 1 ! t
I P i 1 I | |

I
{
1
I
1
i
t
l
|
¢
1
|
|
I
t
1
{
1
k
1
1
1
j
1
!
1
|
1
!
t
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1




RERA LAND DISPOSAL RESTRICTEONS FOR BLDE. 454 WASTE

{hate of Table + $/8/92)

I I | ErA | | Law | \ | |
| t . | WASYE | Mcom, | &M ] TREATHENT | | . |
| WITS # | DESCAIPTTONS ' | CODE(SM] DATE | TYPE | STANDARDS 1 BOAY (5} N COMRNTS |
i | i [ | | | | I |
I- I- ahen | i §--- -1- - --—upmmmn fme - -===} |
I -] - T =|mmmmmen=] _ i - J—- t
| Da26  [oit, Liguid i) [42/21/88 [3rd 3r¢ fUODA (High FOC Honid): (POD1- Seme as T.8. - 1. See #ST Comiapnt 1 |
| o2r | l H2/8/88 | jIncineration, F.5.. 1 | |
| I l I t for racovery | | |
I 1 I I ! 1 I - | i
I--- | I -a]mmmmummmn fore- s -1 ' [ . I
| D428 {Haste Paint L) [1/20/8% {TA List 1CA Lict (PCB3): IcA Lt [t. Ees #2535 Comeent 1 |
: I L iquid joom 1 |3ed $rd  [Intinaration [Peou: Inchrmration {2. PCRs = 5100 ppu |
|- |poos D008 ! I |01 (Wigh TOC Nowad): [WED1- Same &2 T.5. I I
i | - L] | N [tncineration, F.5., o007~ i 1
| 1 1 | T} jar recovery [Merwit: Chremius reduction | 1
I J ] I 1 |RDOT: Chromiwe = 5 s/l | sabitization - | {
1 | I 1 | {pOoe: Lead = % g/l | poDa- - I I
1 | i ! [ 10018: /A - [Morama: Stelilizetion i 1
[ | f==- | I im fremn 1 -eem-1 )
| k7 jPuint Eludge folna [zreme | Wi | LT i A }1. Sow €300 Comsent 1 |
| ‘|no Free Liquids i . i | : 1 _ A I
{ - ; et G el | mmm fmemmmmme |5 = ] Sl . k wawre- -]
j D530  fPaint Fludge _ ooot 1$2/19/88 {3rd Jed  1DODT (High TOC Morit}: (D00~ Seam as T.5. 1. Swe #257 Comment 1 |
I I |oda? 1 1 | Incineration, F.5.. joo09- 0 - \
] 1 i | i for recovery [orind; Acid Leaching, . | ]
l ! i | | [DO09: Mercury = & O/l jchamical owidetion, | i
i | 1 | b I |deusater g I i
1 ! | ! i | {0 Chamical precipitation] I
i 1 I 1 | A Jitth sul #ide t |
. I i | i I i : I I
Yemmmmmnns| - e b «=-| - Ll -1 |




ACRA LAND DISPOSAL RESTNICTIONS FOR BI;DE.. 415 UASTE

tDate of Teble - 9/8/92)

| | | Era | | v | | I

I . I | WASTE | Acom, | Baw | TREATHENT | . {

[ WITS ¥ | DESCRIPTIONS | CODE(S)) DATE | TYPE | STARDARDS I BOAT{S) I COMENTS

t 3 I - | 1 ' -k |

| -1 - = | -=|- I : -1 munddon]: ; u
| G632 [Padnt Salids with (o001 [12/19/88 |3rd 3ed  |DOOV (High TOC MonMy): |POOH- Same an T.5. “1 1. See #257 Gomment 1
| |Resfgual Solvent, [{iLs | . b Itncinaravion, F.5., | |2. mcBe = 42,000 ppm
| jPCis | | i |or recovery I (3. WK = 200 mg/l

| | | | | |BD3Y: N/A I { '

| i I 1 i i | |

I i I { L 1 I i

| | Rt I | - i--- i

| D433 |Paint Sludge |pO01 12/21/89 A Lint  [CA List {PClE)t |cA Lint- M. Sas 239 Comment 1
| f{raint, salvent, oll, (0008 1 |5rd 3rd  |intinecstion jrche: Ineineration [2. pcla « 1500 pn

I [some peint solide)  |OOVB l (. [DDOT (High TOC MowiAr): |DOCY- Esme a9 ¥.5. |3. Load = 5.05 man1

| |PLBs I I ] |incineration, F.5., | DODA- (

\ } I i | jor ronowvery [Nz Stabiiizaxion |

H I H | 1 {o008: Lend = 3 mg/l | 1

I i | | I DB AR | I

l I I ) I I I 1

I i | | | i i 1

{ -1 i- | -1 =~ e I--- - I--- ann

] Di35  1Peint Sludge 170 i] 12721789  [CA Liat " |CA-List (PCBs): JCA 4fat- 1. Eew F255 Comment 1
; s | ) (3d Srd |Incinarstion ‘jMBe: Incinerstion 2. PCBy = 140 pom

1 1 | | i J000T: pesctivation (6001- Sewe 10 T.5. |

| | I i | I | I

i -—f- fr=rmmmn—- | I I -- ! |==-

| D&%6  {Paint _ B0 [12/19/88 {3rd 5rd  {DODT (High TOC NomdW): |OOOT- Same a3 ¥.5. . See #25¢ Commnt 1
| [Lhguids snd Salids | {1 - | [Incinerstion, E.5., | |

1 I I | i lor recovery I i

i | ! t 1 1 ! t

1 I -1 -k | | | - -1




RCih LAND DISPOSAL RESTRICYIONS FOR BUDG. 434 MASTE

{hate of Tabie - omp2)

i | I Erx | | o | : I i

I I | WASTE | acim. | BM | TREATHENT | 1

| WITS # | DESCRIPTIONS | TODE(S)}| OATE | TYPE | STANIARDS 1 BOAT(S) N COMMENTS

i l I I | | | -

1--- | === k- 1 -I - i _ S B

| 0438  |Paint solide snd 1.1 1] (12/19/%8 |3ed Srd  JDODY (Wigh TOC Kordnl): |DOOT- Same 4y T.35. [1. See #251 Comment 1

: ]solvents y I | - laciveration. F.5.. l |

| I | | jor recovery { )

| i I i | i | |

I | - --- i J--meranan] k- I

[0456-D457 | Patacs fum 10001 112/15/88 13rd 3ed  [DOOY {Owidizer): 0004~ {1, Sen #237 Comment 1 |
I |Pernenganate ! I o jpeuct fvation |1gnitable Oxidizer: I ' |
| {5olid | | | i jchenical reduceion, | |
{ |oxidizer | | | I [incineration I I
| -—=nf -—af it | I - : | i . I
| D41 1Socdium Flowride (Lo (1/20/89 Pird 3rd (DODB: Leact = 5 mg/l - |DOOB- - H. See #7237 Cowsent 1 |
I {SaLid i I - i INonkAt: Stabilization I }
1 I | i ! | I H l
| ] e i I el bl | k- i 1 -1 I
| W94 |5odium Witrake Jpa 25089  [3rd 3rd  |DO0Y (Oxidizer): | DO - M. See #2357 Commant 1 |
i |Sotid 1. | | |Daact bvat ion (Jonitable Owidizer: Tk {
I |Owidizar t l 1 | {chewical . reduction, i 1
i I I ! b I [ e inerakion I I
| [ { e I {-r=- - Jn-- i Sl
| DRoE fCalcinm, | pina 14 /24769 13rd 3rd  |D60%: DEactivation 13- J1. Sen #257 Commant 1 |
I {sodfum Sulfite I I I i [Water Manctive: { . i
| | Sotid i 1 i i Jincineration, contralled | I
I | l | { I {resction w/ water, | f
I 1 I I | I fchemtcal felectrolytic { I
| i I i I | joxidation, chemical l I
L 1 H i I I (raduction - . I 1
fmarmmm—- -} et | e | -1 : -1 |

[
e O e ek B W ek ey e




RCRA LAND DISPDSAL RESTRICYEOME FOR BLDG. &34 WASTE

{pate of Tabls - 9/8/92)

] [ | e | 1 whe | | ]
L | _ | WASTE | ACCUM. | BAR | TREATMENT 1 ]
[ WITS # | CESCRIPTIONS | CODE(S)] DATE | TYPE | STANOARDS | BOAT{S) I CORMENTS
t ! : | l | I l {
et Sty | 1 et - -- | = mumarrnonnamn e | .
(05010503 ) 5ol vent | pDo1 [12/20/88 [3ed 3rd  [DOOY (High TOC Mom): [DOOF- Ssme ay 1.5, - |V. Sea #257 Comment 1
JE506-0507 | I | | | Imcbrrinion, F.5.. ] 7§ The snstyris for
oS t b | lor recovery 1 |some of thess druse
! | | I | 3 1 {mey e rapeatsd for TC
i I { i I et | t |==
| 034 jSolvent Joten {12/20/88 |3¢¢ 3rd  {DODT {Wigh YOC MomAl):  |DODY- Same ax 1.8, [1. Ses 5T Commsnt 1
| I : | DD | I |theineration, F.5., e |2. San #309 Comment 1
| i [pD2s 1 i jor recovery {worANi: Stabitization |
| | joa3s I i joODR: Lead = 5 wgsl 1 ' B |
I I ([ I I - |o028: WA l 1
| i DO I i |pDI3: WA I |
| I | - | | |D0AT: WA | i
I - ] I [ [DD4D: N/A [ |
I | I ; | i i N
frmesmae] ' e pe-- - ! |
| 0505  [Solvent JEODY . J12/20/85 [3rd 3ed JOOOT {Migh Toc Noni): [DDIM- Seme a3 T.S. 11, Ses 4257 Comment 1
| L 1000A ) | |Incinaration, F.5., |00 12, Lesd = 2470 mg/1
| | i | | |or recovery [Hexdild; Stabil ization | :
I [ I I [ |DO0B: Lead = 5 agAl l- !
ot | I I i | | |
| | - a =tk | mmm e e I memm—— | | ;
1 0508 [Puints s Balated  j0OOT 11279989 |Srd 3rd (DAO7: Chrowium = 5 mg/t 1BODT- |1. See #257 Comment 1
t [Liguids ' 10009 : I 10009 Mercury » .2 g/l [Monil: Chromfum reduction, |
1 |80k id? i i I | [stabit izetion i
o | | | | | 10009~ |
I I I ok 1 1 {morane: Actd tesching, 1
i | 1 I | A jchemicel oxidatien, |

-A-u---n-pl-u--———-—-lb_--i-——ll-_--n-——-l-w—.—l--lu




RCRA LAND DISPOSAL RESTRICTIDNS FOR BLDG. &34 WASTE

tDake of Tabla - 5/8/92}

0581 {Tar, Solid . gmooT

|2724/%9 {3rd 3rd {007 Chrowlum = 5 eg/t [ROOT-

1 | | EPA | | Lae | : 1 | i
| I | WASTE | AtOUM. | BAN | TREATMENT | | i
| WiTS # | DESKCRIPTIONS | CODE(S}| DATE | TrPE |- STANDARS | BOAT{S} | CONMENTS |
) | I— E I | i i i
i | | -=- i-- = |memmmmmmar s mmmm e ===} |
l- I I | | i {dewatering - I
| | 1 b | 1 | 1 L |
i I I ! | | A N i
| ! I t | § | R . |
I 1 | I i I i i 1
[ R wmmmmmunfmmmm i 1 -f === --==1 -1 I
[ 0510 ]Solvent, Paint, Gl (0ON |12 2080 |ea List CA Lict (FCRE): . A List- [4. bee #255 Comwent 1 |
i |1 iquid |pDos” | [3rd 3rd  |Incinerstion |reBs: Incineration ")2. rCor v 62 pom !
| |PCEY | | 1 Joocd (High TOC Sonthl) |DO0%- B ar T.5. | |
] | 1 [ | {Incineration, F.E., [{oe e B . | i
| k l ] | jor recovery {5tabil dzation | 1
| i I | i ~ |o00R: Lewd « 5 w1/t 1 i I
i 1 - 1 I I I I H
| l . A | | | o | | i
=== e et b | i I --=1 - ! |
| D518 . [MiEX {Solvent) . jood [92/19/88 |3rd 3rd 1000 (Wigh TOC Mond¥): [D00T- Shme 0 T.8. |4, Sou #2357 Comwnt 1 |
| Liguid ! T [tncinerstion, F.S., g : I 1
I 1 I | 1 © Jor recovery | 1. |
| I | l | 1 t | |
I [ Tk i ¢ I : } [ I
A | | | 1 | ald Pt = i I
| 0549 [Solvent, &i1 | oo 112/19/88 |Ird 3rd  |DDOT (Wigh TOC Nonié): |DO0A- Same #x T.8. 1. See #2357 Commant 1 |
I TLicquid | i I | tneinaration, F.5., i | I
| I o I | | Aor recovery l | |
I t i k I | | I i
{ -=1 . == == I--=--=-- frmmmmmm e vammmmmnm]= - | et |
\ 1. Sea F25T7 Comment ¥ |

e ———————— TR 1 T e n e T




ACRA LAND DISPOSAL RESTRICTIONS FOR BILDG, 836 WASTE {Date of Tabte - 9/8,/92)

I ; ] A ) 1 e | ' i j

t I | wASYE | acom. | BN | ~ TREATMENT i i

| MITS 4 ] OESCRIFTIONS | CODE(S}| UATE | TYPE | STANDARCES I EDAT(S) i COWNENTS

I 1 1 I vl 1 I i

| | -- - t -m== |- == ——————m e b i -
| l | i | | fHonitk: Chromiue reduckion |2. Chromlvm = 4.9 gL
| - i i B 3 : | stabilization - |

| I-- 1-—- -l ] et : | - srine | -

| 0592~  |Betr Sadium Chwomate - [BOO7 - |2/21/89 |3rd 3rd |00gr: Chrowioe & 5 mg/l |DDOT- © 1. See #2357 Lommmnt 1
| |salts {Flocr Debriv) | B | | | T Honks: Chromive reduction. | '
! solid I i i l J stabiitzation | . |

I -1 | - |-+ ----- [mammmm- ot | _

| D&2T  {uater | noo# 1719289 |ird Srd J0ODS: Lead » 3 my/l jDOD8- _ i 1. Ses #25T7 Comment 1
I |Liguid (o011 t I [D011: Silver = 5 m/ [ Chemical ppt., vludge |2. Lesd = 29.9 s/l

I | I | 1 | {  dowtering J3. Bilver = 0.8 mg/1

] | | 1 | ] [Homi: Stabilization |

i I | N | I {po11- |-

| | } ! } ] wi: thewical precipitetien}

b l t i . I N [Nor; Stabilization or | :
I I N [ L I {recovery [

| I | ] i I . I o I

I I : i 1 |+~ -=| -- om fm — |

| D628 {Hweter [t ] 41989 3rd 3rd  {DO00: Lewd = 3 ag/L . pQ0a- 1. Sea ¥25T Commnt 1
| |Ltgquid } I I 1 _ {: Chwateal ppr., shiddge (2. Lead = 0.2 my/L

I I | | | -} : | dewetering | :

1 - — e e e -mmm= |emmmmmn e - {= :

| D645  {Berium Chioride, jpood [12/4/89 |ird 3rd JOO05: Goriue = 100 gt |ED0S- {1. See #1257 Comment 1
1 e iquid Hest | | i | ' [MorkAr: Stebilization t

I (ot td’ | I I i ! i

| I I- frommmnnan] k- == {

[ 0847 |Ethytene Slycol (00ne [12/7/88 | NoA nrA I Hyh 1. San 309 Coment 1
1 Itinuid { I ! I - I

1
I
I
I.
1
|
|
|
|
i
1
|
|
t
i
|.
!
{
t
I
1
I
{
t
I
1
1
|
I
1
I
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RCAA LAWD DISPOSAL RESTRICTIONS FOR BLDG. ASh MASTE {Date of Table - 9/8/92}

I | | ErA | | Lmie | | I {
1 |- | WASTE | Accm, | B | TREATRENT I | o
| WITs # | DESCRIPTIONS | coDE(s)] DATE | TWE -| STARDARDS 1 BOAT(S) 1 COMUENTS i
| I t I | 1 I - : |
I-- i - I- -l —femmmmrey- I--- - --— -1 —nn].
[=memmmmm fommm e -] I 1 -1 - I === 1
08490650 | Ethylane SLycol [oo3s 12/7/88 | WA | H7A I A 1. Sea #309 Comment 1 |
1 0452 |Liguid { L i | N I I
I--- [EEES : -=1 | i k- - i I t
10654 D459 | Ethylens 8lycol e [t2/a/0m | WA HoA _ I WA - ]t. Sea P00 Commant 1 |
I {tgquid | (124588 I - I !
i- b= -} 1 wane]| f===-- --- -1 s L ——|
(0662-D653 |EthyLens Glycol [nass (12716788 | WA | 77 1 771 [1. Ses F509 Commant 1 |
| D685  |Liquid i j12/19m8 | I | I i
pe- I [marrmmmm] - J-==--rrammm o I-- 1 I
10673, 0575 |Ethylena Glycal (e 127988 | WA | /A b A7k © . Ses PP Comment 1 |
| D677 JLigmid 1 i 1 t | S |
1 b---- = {rmmmmmmee] --- —=====] st | : i
B4 - D584 | Ethylene Glycal [ |$2/20/80 | NfA 1 WAk i NfA V. Saw #5309 Comment 1 |
l 1 { [12/288 | l' { ' I i
| ) . L et {=mmmmammn ] |--rmmmmmmerens e Rt —--menn _ e
|DSBS 0687 |Ethylene Slycot [po% (11030 | WA | Ak ' I [ 1] 4. Bwn #4305 Commnt 1 |
P I 1 | . I i - _ | b
| I i I-—- i i- I-=- . k- | - I
|O690-0072 {EthyLane Glycol |05 A28 . | WA I MR 1 - NS 1. Ses m}m 1
|- - |- -} ! I §=-- e | aattd | Smia I
| 0838 {Batkeries, Sottd -~ [oo08 [10/12/09 |Srd Jed  [DOGB: {Lewd Acid [OO08- Zame as T.5. [1. Ses #2557 Communt 1 |
I B t 1 I [esttarics) = Thermsl | |2. Also Trestment {
! | : | P {macovery of Lesd in k {5tencards far DOOR- - 1
| 1 I | 1. |Secondary Laad Smeltars | [radiouctive Load |
| \ | t } | _ 1 [Solids Which May Appty |
I- f---- i- 1 el L |-=--- ; [ ettt - I

gy -




RORA LANO DISPOSAL RESTRICTIONS FOR BLDG. 534 HASTE

{bate of Table - 9/892)

[ - S | [ LAND

| i '! i |

[ 1 { WASTE { Ao, | PaM .| - TREATHEMT I | .
[ WITS # | DESCRIPTIONS | CODE{S}| DATE § TPE | STANDANDS | BOAT(S) | CONMENTS

I | I | | | | - I

i I-- -—n- |=wrmmm=—— | --1 === - ---=-1 === | :

{ Des1 |acid jp0oz 472098 |CA ListT |EA Lict: pH > 2 JtA List- Neutratizetion 11, See #2355 Commmt 1
I JLiqrid [ [ [5ed 3rd 1 ' g

I iph < 27777 | i i | . | 'I

1= I--- -———— i | i | : e I :

| OS54 |Paint or Oik | OOy [12/15/00 |3ed 3rd  |PODT {High TOC Newwn): [P0 - Seme 3¢ T.5, (1. Sme FX5T7 Comsent 1
l [Liquid L i t {Incinsration, F.5., | \

i | | | 1 |or recovery | I

| : i | | | | I |

1---- |-==- =] I e Rl - 1 d |

|Das7 (%L, Liguid jpOoE A0 [3rd 3rd  (DO0S: Load = % mgsl {pD0E- {1. San F25T Comsant 1
t i I I | | [Monut: Atebilization | |2, Lemd = M wg/t

I t i | i P b . ~ :

I === o a | o [ =mn l === -===1 =1

{ 0859 |Eaint |00t |4/20/9C fCA Liat  JCA Liwk (POBE): 1eA List- H. See #2335 Coment 4
l |Liguid [nOGY 3 [3rd 3rd  |Incineration {PcBs: Incinerstion |

I |Chs | I I {DO0 (High TOC Monii): |DOCY- Same a3 T.35. i

] I { i i |incinerstion, F.8., [DDs- !

| | | | | jor recowniry [Mordhl: Stabilizution 1

i N l l I jpo0R: Lead = 3 mg/l- [ |

| I-- e | I--- h---- i 1 ettt |

|O8&1 -Dis | Sempd ing Dwlar ix

10009~ [10/5/8% {3t Srd  |DIOP: Mercury = 2 mg/t [DOOS-

1. Sea #O7 Commt 1

I 5ol id | 11889 | 1 jMoniml: Acid Lesching. [2. LDR Stonderds

i | l HO/30/0 | I |chemical oxfdation, [for hazerdous debi-ie
[ | | 1 I i [devatering Jwitt be finat sown,
fr----- we | St | J-u- I-- ~=--- l .

1 0871 | Pocass | DD I7//89  |3rd 3rd [DODt: Dewctivation Tie o B ) i1, Bas 25T Commmnt 1
| [Parsanguiats, i ; ; | {1gniteble Oxhdizer: 1

ql-l--—_—-q—-u-——-'d-—lnil-—-—-_--—-ﬂl—-—-ﬂl--H-—!




WERA LANG DTSPOSAL RESTRICTIONS FOR BLDE. &34 WASTE

ipate of Table - 9/8,/92)

| l { EPA | | L | _ | |

| i | WASTE | ARCUM. | BAH i TAEATHENT ] _ 1

| 4175 # | DESCRIPTIONS | coOE(S)t DAYE | TYRE | STAMDARDS | BOAT(S) | CONRENTS

; | i I | | | I I

| Rkl --- - I [=======—1 == - i -

I |$otid . I I 1 “{chenical reduction, l

] | Corbed 2w | 1 ] | {incineration b

i anbbalt al === =1 ===1 t-- -- - --- ! ==

|B8¥2-08T5{ TLE juzze |5/30/8% |3ed Srd  JuU22ES: 1u228- [1. Sea M25T Comment 1

l Liguid | DDED | | {Trichioroethylene = . [Honltt: Incinerstion |2, Gas #1309 Commant 1

1 l | i 1 [Mordiet (totat)s 5.6 mg/kg| 1

1 | | 1 1 JDO<0: W/A I -

| i 1 | | | 1 |

l | I I i l | t

I —=| -= ] e B | - ====- - |

JOR74-0075 | Sampl ing Dabris, 12014 1890 1 K | LT i K/ {1. Sea 1309 Comment 1.

| [Sheating, Plastic . | | | L] i I

I 5ol i | I | | | t

| |PeBs } I N } } 1

i-- =] sun] 1--- 1 I 1 et

[1395-1314|Fiald Lab Debris jo0r1 4A17/590  |3rd 3rd  1009Y; Silver = 3 g/l 1DDN1- ) ' {1. Gea FX5T Compant 1

! %ol id l 57150 | | [Wonk: Stabilization, s |2. Sen SSG1 Cowment 2

[ l } 1 - 1 I I racovery I

|===-" | - == 1= ===1- I-- : _ l -1 -

[ 1317 jraint (A variety of {DOO1 [#A154%0 |3cd Sed  {OD0A {High TOC MorWA?):  [DOOY. Same er T.%. |t. Sme #257 Comment 1
| jeaxarinis; inks, } § 1 | Incinaration, ¥.5.. i _ ) i :

! jpwints, solwents) | i | jor recovery | |

I ILiepeid A i { R i

I- 1--- : I [ | [~ | - B _

[1520-1321 {feint - variecy | D008 194590 |3 3rd  jOOOR; Lend = 5 mgAl xR 1. See 8257 Comment 1

| |Lemd = wariety | i 1 | {monifi: Stebiliration | .

I Isol ids H | I i |

.-u.---l---r.---u-—u—-—-l--———-—.-—-——- e i -




RCAA LAND DISPOSAL RESTRICTEONS FOH BLDE. 436 WASTE (hate of Table - A2}

1 | | eea | | e | - l. I |
[ | | MASTE | Atcum. | s | TREATHENT i [ I
{ WITS ¥ | DESCRIPTIONS | CODE(SY| DATE | TPE | STANDANDS ! BOAT(S) I TONMENTS ]
g | | l I I ! _ : | [
emmmromas |-===- -=-1 =fmmmmne | =mammmmes furreeen - - mmmweaneronaomae -1 - 1
J=mmmmmm wel ; === ; -n- annd b i
| 132  |Equipeent, Labvere  |DOD9 {9/15,90 {3rd 3rd {DOD9: Mercury = .2 mg/l |DOO9- © 1. Bee $257 Comment 1 |
) 1 I | i [Monit: Actd Leaching, . J2. See K861 Commnt 2 |
[ 1 I I I } ichemical oxidstion, | ' [
1 | | b 0 t dewstaring 1 I
| | o b mef fommmmrammnnae y - aneen]
| 9325  [Equipment, Labware  [OOV1 |9/13/40 |3rd 3rd  JDO11: Silver » 5 mpAd  {0O11- 1. See K257 Comment 1 |
P ' [ i 1 i : [Monsht: Stabiiization or © |2. Ses MSEY Comment 2 |
I ! | I | I i recovery i ' |
| | i |- I I I f |
1 -1 ! |- ; LR _ \ ; : '
1 4328 [Magnesium Wetst and  [BOO3 [9ASS0  [Sed Srd  [OO0S: Desctivation {0003~ }9. See 3257 Commant 1 |
I jEacaive Metal o004 I | - . (|bOD6: Cacmium = 1 mgAl  JHuter Resctives: ) o
| | b8t 1d ) I | I _ . |tocineretion, controlted | 1 )
| I : ! [ 1 [ lresction w/ wmter, ! i '
a I | I [ | ' fchestcsl féLectrolyte | 1
! ! i 1 i I Jonidation, chasieal { j
| i i I I I -rwiiact fon 1 1
| | ; ' ; ¥ © jeoss- b |
i i | | | | |nomal: Stebilizetion ar | i
t | l ] ! i [metal recovery I i
f 1 . | | 1 | ; | _ |
| 1331 |Inert Sotid - 1007 |9A12/50 |3rd 36d  |DDD?: Chrowlum » 5 mg/L (DOOP- : 11. Sea #257 Conment 1 |
I l 1 | | [ . (NorsMd: Chromiue reduction, | T |
i | 1 I 1 i . 1 . stabil {zation i I
' | ! femmememen] ' - frme . ' t
} 1334 |Solvents Jooca 19715/90 {3rd Ted JODDB: Lend = % wo/l [poo. - (1. Gee #2597 Comment ¥ |




NCRA LAMD DISPOSAL RESTRICTIONS FOR BLDG. 434 WASTE (oara of Table - 9/8/92)

| ! | | | w0 | I I |
| S | WASTE | Accum. | B | TREATHENT 1 { |
[ wITS # | DESCRIPTIONS | cobE¢sy|y DATE | TYPE | STANDARDS o BOAT{S) | CONNENTS B
1 l— ) 1 1 I : [ : 1 {
|-=-- I -1- ]| =0 ----| -==={--- -==1 l
1 Liguid oot | 3 (OO WA [wontih: Stabilizstion |2. Sea FI0% Comwent 1 | .
1 I po2¢ I 4 [pB2P: NiA | ’ k |
1 t i | I I _ I - i | i
f-——emem—q ] L, I ~|-- -1 ymmmm 1 I
| 1364  [Solvents [pOm 1979590 |%d 3rd  JO001 (Migh TOC MoniAl): |DO0T- Semc a3 T.5. [1. Sex #257 Cosment § [
1 LAquid E | 1 |Inciraration, F.5., 1 | {
I I ' I [ | jor recovary | | i
I { i | i L | I I
I- ol | - =] et hacels frmmmmmmme | === t - ==
] 1547 joiL/Solvent, jpom 19715/90 |3rd Srd [DOGT (High TOC sonih):  (0O0Y- Gawe s T.5. 1. Sen #2357 Comment \ |
I fLigquid : (D08 |- | jIncineration, £.5., 10 T |2. Sew W3OP Comment 1 |
L i jooia I 3 Jor recowery [Monid: Stalbdlization . B
I | ' |wD2? i I |o0OS: Lend = 3 wg/l i | 1
i + jpO33 { | [pO18: N/A : I I |
I t 1 I | o029 WA 1 . b
i H LN | | joOss: WA | t I
| | | | I 1 b i |
{ . == -=1 ] |-wnn=mm==] Pl | s {-: i
[$362-1363 Jacids. slfuric & [ 1rd 19715750 X Lint? A Ligt: g > 2 joh Lint- MWeutrakizetton {1. See 255 Commemit 1 |
1 1Phtspheoric. 1 I (220010 0 I 1 '} . I
1 L baurid I b i I 1. L i
I jpd £ 27 | i I | | i i
1 —- - | : | - -t -1=- - J--: == - I e |
1568 [Paint {oocr [9/15/90 [Srd 3ed {00 (Hiph TOC MoniM): [DDG1- Sema ax T.5. j1. Sea #2357 Comment ¥ |
H {Liguid | | 1 - [Incinerstion, F.5., | | i
I P i { | jor recovary 1 I o
I I o t I

y | i o

——




RCRA LAND DISPOSAL WESTAICTIONS FOR BLOG. 434 WASTE

(Date of Tabta - 5/8/92)

I | I EPA | { 1o | I 1 I
1 I _ .| MASTE | Accow, | BAN | TREATHENT I | - [
§ WITS ¥ | OESCRIPTIONS | copEgsy| TATE | TWE | STANDARDS { BOAT{S} o COMMENTS {
| | { I 1 l i B

I-- -t ] e el Lt ietted Infelall -- -1 --- -1 -——-

== -1 - [mmmmmmeme] b I mmmmmn f Sl -

| 1369  jLesd Scrap : {o0e [9/15/50 {3rd Srd {PD0E: Lead = 5 wg/ {pODB- © 1. Sse 4237 cosment 1
I |56l id T I | | [Wootw: Stabilization |2, Soa BX5A Comment 1
L b | wni | - " | +anr | - wovmanas
|370-137Y [Suttarins {DO08  [9/15/90 |3ed Srd  (00DA: (Lemd Acid [DODA- Same 2% T.3. {1. Sew 2257 Comsent 1
i | | { {Batterien) » Thermal | . . |2. e $03E Comsant 1
I | I I. I {Recovery of Lead §n 1. ' k '

i I I { I |Secondaty Lead Smelters | 1

i I | i i I b "

I | i | I==- 1 == | .

| 1375  [Srease, slutge | poOs {91590 |5rd 3rd |DODS: Barium = 100 mgA (D005~ _ [See #257 Comment 1

I | I [ . I | {ui: Chemical pok. i

i | | 1 ] I - | . |Nonktr; StabiEization |

Jermmnmmn] --- -] 1- I e P RREEEE -=-i- e | :

] 1576 }arium Chioride [o00s 19/9355¢ (3ed Srd  [DOUS: Bariue = FOO mast [ODOS- o 11. See #2537 Comment 1
! |Liquid Hest Sq, l 1 I JMorkid: Stwbilization 1

t Isolid _ | I i I i t

k- et wr====| | | -1 === =i --- i

| 1580  |catciuvm " Jooos 1904190 |3rd 3rd [DOO3: Dewctivation | pOn3- |1. Ses F257 Commant 1
| [Sal 4d i 1- I I [Mater Meactive: | :

1 I : i | i 1 |Incinerstion, controlled |

I 1 I I 1 I fresction w/ weter, chem- | .

{ | : | i I | . |tealsetectrobytic oxid-  }

l ! i i | ! }atfon, chasicel reduction |

I ot R L | I ! - I - I _ :
| 1381 Sodbum o003 HO/11,90. 3rd 3vd  |DBO3: Deactivation 1DDOS- . [V. Sea ¥237 Cowmmnt 1
| |50l id | ! | 1 [Uater Rasciive: 1

—l—-l--—-—_-—-—b-l—--—-—*—l—-ﬂ--—ﬂ-ﬂ-———l-ﬂ-m—




HCRA LAND D1SPOSAL RESTRICTIONE FOR BLDG. &34 WASTE {Date of Tehle -~ 9/8/92)

I I | EPA | | wAND | 1 I I
[ 1 | WasSTE | Accim, | @AM ) TAEATMENT ; b ¥
| MITS # | CESCRIPTIONS | CODE{5)| [DATE | TYPE | STANDARDS i BOATLS ) | LOMMENTS |
| [ I i § ! I l : L
B {-mmemnmee Rt R 1 ---s R ha — |
! I I ; | I lIncinerstion, controtlad | I
| I I 1 i | [reaction w7 water, chew- | B
i i - 1 | | | Jicet falectevtytic oxids | [
) I I I i l jaticn, chemical retuction | I
e anm=- | i -1 l*---- - |- ! _ [
| 1382 |Lithium 10003 [46/11,90 |3rd ¥rd  |B0O3: Deactivaticn 1003 - 11. Ses #257 Commant 1 |
i Isolid } | ; ! [vater Meactive: I I
| I | 1 1 1 jIncineration, controlied | I
| i i | | I Iresction w/ water, chem- | 1
1 [ | t I | |deal fetectrotytic ouid- | i
| I ; I ! i i |atfon, chemical reduction | 1
' 1--- Yorrmmnmm] & T | ammamns i !
1 4383 |Wagnes tum Hydr ide [bOOE 0190 [3ed 3rd |03 : Desctivation { poos- |+. Ses #2457 Commant ¥ |
I (Sotid [ | ; [ juster. Mesctives: ) }
I i | 1 i 1 . Jincineration, contratisd | I .
1 f I | | 1 Jrenction w/ weter, ches- | I
l. i k. I I i Healselectralytic oeld- | 1
I i | { | 1 lavion, chemical reduction | I
[ I i I I I ! 1 l
g U SN O SRS . ) —
' | 1384  [caleiom (0003 (16/11,0 |3rd 3rd  |DOO3: Deactivation 0003~ 1. Sac #2IT Commont 1 |
I [Sol 14 I I By I {Mater Resctiven: | | -
i i t I i I [incineration, controlted | I
1 | A ! ! i [resction v/ water, chem- | I
I I { I I I 1ical olectrotytic oxid- | i
1 I } I b I lltim, chemical reduction | §
i l | ! i | 1




ACRA LAND DISPOSAL RESTRICTIONS FOR BRLDG. &34 HASTE

{Date of Table - 9/4/92)

| { I B | | LawD | 1 | 1
i I 1 WASTE | AcoM. | SAN | TREATMENY i | -
| WITS ¥ | DESCRIPTIONS "] cODE{SY| DATE | TYPE | STAMDARDS I WOAT(S) l COMMENTS “1
| t Lt | I | : | : | A
--- I- et | | i- - I - it b I
! el Dottt it §--- |---- I- : I -=| I
| 1385  |Zircanium fydeide jooos ]10/44,/90 |Srd 3rd - [DOO3: Deactivabien jpOa3- 11, ew 23T tosment 1 |
! soLid ] [ i | [Water Fesctives: | I
i 1 i I | i | Incinaration, controlled: | I
| | | | | | . franction u/ weier, ehll-_ i 1
: | I | | | {teal felectrolytic oxid- . | |
| { o 3 1 } |stion, chemical reduction | I
e o =mm=] | | | i : =] “ |
| 1395-1394 | Land Hetal | bOtS [1/14/91= [3rd Srd |pOOH: Lewd « 3 mg/L D0 _ (1. Sea 5257 cosmant 1 |
I 501 1d I (391 | 1 [Wort: Stahdlization 12. See F558 Comsent 1 |
i 1--- i | | [=== [ e -- I : | ' ~|
] 1400 |vanadium Pentoxide  [P120°  {1/31/%1 |3¢d 3rd 1F120; (P1m- 1. See #2537 Comemt )
I [Sal id : | | P {WorW¥ = stetilization  [WomMW: Stabilizstton i
i I T o | i | . LK 1 :
i o | e | l I t - | ~seri -
| #4509  |Broken Slass with {rooe i1/304n |3rd 3rd  (DOD9: Mercury = .2 mg/l [DOOR- 1. Sea #257 Commant 1
' [Mercury Contamination | i t | ' ' fHonint; Acid Lesching. J2, Ses #1951 Commmt 2
[ |5olid I [ o I |chemicat axid,, dewaterinp] _
el ettt I- |--—=-==m-1-- - -k I “

O] e |8roken Glass which |pD1& 126/ |3ed 3rd (DS {Monthd) jodi6- *pY. Sen R257 Commant 1
L jContwined 2.4-D, ppasr? | 1 [ 24D = 10 mgL [Monn: Ineinarat ion 2. Ses 051 Comsent 2
i 12,5,5-T, and 2,4,5-T0 | | 1 [001Y: (MosR) |0 T 1 '
i |solid 1. I | | 2,4,5-TF = 7.9 ng/t [Honts: Tncinerstion |
{ I-- - I -1 s Bl | R | - -1 :
| 03 {2,%-D jros 12/5/91  (3rd 3rd  [DOTG: (Honil) |4 : 11. See I257.Covmdnt 1
b 2.4.5-17 [T s B t T 240 = 1D agAl [NordAs: TReineration [2. See #M61 Commant 1
| {5olid | i 1 JOO0MT: {Momih) o 7- k

'
g
}
I
I
f
i
l .
l
i
)
3
1-.
'
'
1




RCRA LAMD DISPOSAL MESTRICTIONS FOR BLDG. 43% WASYE (bate of Table - 5/8/92)
| t | EPA | [ o A | A
I 1 ] WASTE | AcCm, | B | TREAYHENT i 1 -
| WITS # | DESCAIPTIONS | conE(s)] DATE | TYE | STANDARDS | ROAT{S)} 1 COMMENTS |
I | ] I g | ' i ! }
——meemmm—] -- mom[rrmmmmmn [ mmmmmmame | s e frm e 1--» - --1
I ] - i | 1 ?.4.5-TF = 7.9 wg/L |Mondl: Incinerstion N ' [
et -1~ - |-+ [--- | : I |
WOk [sutfide [[Fein 12/8/91  |3rd Jrd |00O3 {Resctive Sulfides)|pOE- - - {1. Swa #257 Comment 1 |
ysol 1d | | i [Deactivation ' IReactive Sulfides (NomMWYI| I
I ' _ t I I j \Chewical /etectrolytic « . t
' \ \ ! 1 : . |exidation, chowicsl red- | 3
A | I I } ' luction, incineration,. . | [
| | I ; | ' |stabil fzation 1 B
St | | 1 i I ---- ==} -e- l I
W |Cranide jOO3 - [2/8/91  |3¢d 3rd  [DOE: (Mon) Jnons- [1. See #2357 Comsent 1 |
[sok 4d - | i I {Cyanides = 590 m/kg  |Reactive Cyanider LMoy | {
I I i | |¢rotal) JALkat ine chlorination, wet} i
| [- | | jCysnider = 30 sg/kg  |air ooldation, or eect- |
. t | | | " (amenshle} Jralytic cuidetion l 1
T | e § S R b = mn- - ~- - 1 I
14pa |¢topper Witrate jppoy 117441 |Jrd 3 (0OOY COn ddizer): o0 | - n. Soa #25T7 Comment 1 |
8ot 4d || i N {Deactivation - |1gnitabbe Oxldizer: | : i
{ t I 1 | . |Chentcal reduction, | I
L I | ; B © incineration A !
1 - 1 1- =] 1-- : -1 ~wemf : I |
HOP  jMercury Netel jpoo? HA491  [rd Sed (D009 Daperdds o0 1) Reid lesching, - {1, Sep #2537 Commant 1 | - |
150l id { i { . |Treatshil ity Group- jchemical owidetion, . |2, beteraine 1 o
I I | | F1) Norit #a < 260 mp/kys: Ideuatering . \Treatubility s~ |
" [ | | [warcury « .2 m/kg {23 Seme a5 V.5, ' jetegory 1
t ' J b, . 12) NoniM Mg > 240 mg/kg:[3) Sawe au T.5. 3 I
H L] | i Ifoasting or retorting: | ' 1 t
! i i { jor incinerstion fotloued| ! {




BCRA LAND DISPOSAL RESTRICTIONS FOR BLDG, 434 WASTE {Dake of Table - 9442)

B {3hd Srd  [DOOT: Chromium = 5 e/ |DOO7-

t { I A | | Lm0 | I | i
I ! { WASTE | AcCum. | BAM | TREATHENT [ I v
| WITS # | DESCAIPTIONS { toDE(S))] OATE | TYPE | STANDARDS t BOAT(5) § COMMENTS t
1 ] 1 I _ I ] { I
e B | ---- I 1- ol - 1 |
1 I | | | Iby roasting oF reterting] | i
| | | | 1 I3) Etemental mercury | 1 [
| t i | | jcontaminated with i I I
I | 1 i | tradicactiva saterinle: | | ]
I i i | ] Jamalgat fon I 1. |
i 1 i i N 1 ) i 1. |
i i = | -1 ! i B g |
| 1412 |2 BottLen | DoGT |28/  |Srd 3rd |PDEM: Ipniteble i zar | DO0A - 11, Sax F2OT Comsent 1 |
1 [Uranivm Hitrate in TOP} | | [Dewtt ivation : {Sgnitable Oxidizer: [ t
I [ Thor fum ®itrate in TBP| I | I ' jchemical reduction, | i
1 - {solid N | i I | incinaration | I
{--- | - R i f==- 1 . i -l 1--- |
{ 4423 |Paint Solids | s |26/9% - |3rd 3rd  [DO0S: Barivm = 100 wa/t JOO0S- 11. Sea 8257 Comemt 1 |
| |salid 10008 - [ i |DOOS: Lead » 3 mg/l [Morand: Stabilizetien | ' I
I l I . | A I 0o : 4. |
! I l . I | | (wonshl: Stsbilizarion 1 |
| === - I -1 - == e -===- i--- ; I
| M26  Juacte 0il ] (3/29/9 3cd 3rd  (DODB: Lamd = 3 mg/l ~ |DODS- 1. See H257 Comport 1 |
| [ticuid | 1 | { _ [Hopiad; Stabil ization 2. Lead = &2.6 mg/t |
[ | t I | . : I i ' ' I
I -1 i | 1 e 1 | e !
| 141 (ater [{oidi] Is/8 1 wn |- R/A HiA {1. Gwe F307 Coamant 1 |
i Jtiouid i I | ] _ | 12. Trichlorsethene |
I | i | I H | (R Y7 S I
l -1 : el | i- e~ 1---- - === #mpm - 1= . |
| %448 JAcid. [pDR2 ST/ {CA List  |CA List: pH > 2 €A List: Neutralizetion |1. See #255 Comsent 1 |
| oH = 2 (pboY '

[2. chromhum = 3.4 wg/ty



RCAA LAND DISPOSAL RESTRICTIONS FOR BLDG. &34 WASTE (pate of Tabte - 9/8/92}

t I | & | | s | _ | | I
| | | MASTE { ACCIM, | BAN | TREATHMENT | k i
|. UITS # | DESCHIPTIONS | coDE(S)| DaTE | TWE | STANOARDS 1 AT (5} | COMNENTS }
| | 1 b I | I I 1
e | B et ety ! I -§ ---= I - I--- : |
i |1 Aquid [ | i ] 1W: Chrosium peduction,  |3. BOAT depends on T
| K ] { |- | |precipitation | or Nosid . q
l I I ] i (I [Nornt: Chromiue reduction, | I
i | [ | | | | stabyit fzaticn | - |
1 [ 1 i | l | o 1
i | . i I | 1 | I
1 -1 1 -] R e ety e | |
[1434- 1436 Hagney tum Hetal Jooo3 j6s5/91  |3¢d 3rd  [DODS {Hater Reactives): | DODE- (1. Sea #257 Commant ¥ |
i |Solid | | } |peact ivation jUster Nsaetive (Monid): | |
| 1. | I I 1 {Ineineration, contrelled | 1
| ! I ok T | . |[Fenction w/ water, chea- | t
I i | | I b Jical felectratytic oxid- | : 1
1 b t ] I - {stion, chewical reduction | : |
I- | - | —t | mmemmer=] - ~==] -1 : I
[1478-1480] Licuid joon 7727  |3ed 3rd 00O (High TOC Honift): [pD - Sama a3 T.5. [i. Sea F247 comment 1 |
| ! oo I 1 Jincingravion, F.5.. (ooOB- I K|
! | ] ! |  lor recovery ' . [menin: Statilizetion i 3
| | 1. l | |pood: lesd = 5 mofl i I |
I --|- i -=1- | | - R w+e=] 1
j %M |Sludge * Joom 794  13nd 3rd  [001 {Wigh YOO MomiW): [E001~ Seme as T.5. . Sex K257 Comment 1 |
1 I - 008 | i }incineration, ¥.8., . |bODB- _ I i
i | ! | | {or recovery {soniA: StehdLizetion 1 :
1 | | [ | |o00: Lead = 5 wa/l | | I
| I | I { P i I | i
1-- 1- . I --1- i ol R el | - -] : I
| 1507  |uater, Gas, Kevosens [DOO} 17/ |3ed 3rd DO (Low TOC Nonit): o - |1. Bee 257 Commont 1 |
] {Liguid ' | . | ] {beact bvat ion JLow TRC Moni: i |

- r—th e a——

L R




RCRA LAMD DTSPOSAL RESTRICTIONS FoR BEDG. &34 WASTE

(Owte of 'I:ﬂil.l.- ~ PR

N e el T e R

| | EPx | j w | | | l

t | WASTE | Accom. | &M | TREATHENT | | 1

WITS # | DESCRIPTIONS | CODE(S)| DATE | TWE | STANDARDS 1 BOAT(3) t COMMERTS }

| i | | | { | I

-1+ {-- -1 I- fmmm = e 1 e ===« -

l | I i 1 [mecovery of erganica, - | |

| | [ | | [incineretion, wet-sir i |

1 ! I I } foxidstion, cheatesl/ | 1

| | N I t |electrotyric ouidation, | i

| I I 1 | _ jbiodegredet fon | I

abel] . | - | -]-=mnas | I - et |
1510 Jueste Ot jo0DR |5/26/91  [CA List  |CA Lisk (PCBE): {Ch List~ <[4 Son FEST Comment 1 |
{L1guid 1 l (3rd 3rd  [incineration _ [PCBs: ncinerstion . {2, Lesd = 309 mg/l |

|PCBY i I | 1D008: Lesd = 5 mgd a0 . PtEs e 20 |

N I I 1 | Mot Stebllization i I

| I | I b { | |

| I - I - | { {

1 H t [ ) t | t

| | I | Rt o - fr--- | ; I

1515-1525 [Roimeater Contamineted |DOLD IT/26/ | WA | n/A | HA (4. Sas §300 Comment 1 |
Jwith TCE - o I I I i | I

| {tiquid { ; | A N i 1
i-- =} -—===| -l e | - === fren 1 . 1
] 1526  [Sludge [DO0Y { 1/26/9% |Srd 3rd [DODT (Hiph TOC MernMi): |DO0O1: Sdwe ac T.5. . 1. Sew FZ37 Commnt 1 |
1 jPcas T I i fIncineration, F.5., nons- Tl |
| | i | § for racovery [Monine: Stabilization | . |
| i | I | T |pooB: Lesd = 5 mpA i | I
| - | { | I _ ' | i I
| -1 l | I- I- = mea] f— |
[527-1530Monzoil, 51 udge Joier j7/26/7  {3rd Jed  |DODT (High TOC Montat): |DO0Y- Bsme as V.5, 11. Sae 5257 Commant 1 |
g {satid | pODS [ il [Epctmeration, F.5., Joooe- ’ I : I
1 | By | 1 I jor recovery {monifi: Stebilizarion | |




RCHA LAND DESPOSAL RESTRICTEONS FOR SLDG. 434 WASTE

(Date of Teble - 9/B/92)

| I 1 EPA | | L ) | i I
I t | WASTE § ACCUM. | BaN | YAEATHEMT | i S |
| WiTs # | DESCRIPTIONS | cobErs)y| DATE | TPE | STANDARDS ! BOAT(S) I COMMENTS t
| | I . t i 1 I I
I ===} - s i -1 -=-1 e D I-- - 1
t i I | | |DODB: Lead = 5 sl | l i
1 I | | i I | | |
I- I- - -mmr | == I | -1- s I- e |- I
J1565-1506 |Cavstic Liguid |eDD2 {8s6/20  |3d 3rd |POO2: Deactivalion | D2~ |+, Sea B257 Comment 1 |
i | ) | I oy L [Meutral fzatien, 2. pH = 14 I
| 1 i I | | [incinaration 1 |
k- I- aand b i I- | : | : I l
| 1547  {Lewd Batteries; D006 [9/98/91  |3rd 3rd  (DOOB: (Lesd Acid (DONE- Same 4 T.8. 4. Ses F25T Commant ¥ |
I |Sot id i b 1 [Aatteries) = Thersal |- [2. See #E58 Comment 1 |
| | 1 1 | [Recovery of bewd in | | |
I i t I l }secondery Lesd Smeliers | | I
{--—-- |--= | --{ et etk Il - - e Lt el I
| 1577 (NitricMydrochioric/ | 1116791 |3rd 3rd |DOD2: Deoctivation 02— 11, sSee #257 Comment 1 |
t ~ Ivater Acld ' | i | . | [W: Weutralization, | i
[ JLiquid | I b ! . [trcimerstion I I
Jemmmmmmee| == - =1 ol | kit | -==«| -— | - I
| 1588 JCmustic |noa2 111,12/91 |3rd 3rd  {DDO2: Deactivation 0002~ 1. Soa #257 Comment 1
{ |Liquid t 1 S | ot [ Neutral fzation, [2, pH = 14 I
I I A t 1 | : {incineration I ] |
i-- 1 - -1 -1 | I . -I ol menr H
| 1595  [uead Batteries jBo0g [19/22/91 [3rd 3rd  |DODB: {Lesd AcSd [pO08- Same a¢ T.S. H. Ses #257 Comment 1 |
| 15l id i | i {Battreries) = Thermal i : |2. Gen #E5H Commant 1 |
[ I . I [Recovery of Lead in | I ' 1
| I I | . | S [SetondsTy Lead Smeliers | I :
| R L i --f--- 1 -==<1 e - I - ol
FESOT-1637 PLdquiid {pma 112750 | Wi - N/A | A 11. Sve #3509 Cowment 1 |
f-uammmmm- | R 4w mmmn- -k [~-== b---mmn Jmmmmrmmmmm s mm s mm e | et I : ; |




RCHA LAND DISPOSAL RESTRICTIONS FOR BLDG. 436 WASTE

thate of Teble - 9/8/92)

— ke el A

R — e T

I | Era | | | I t
A | | WASTE | Acoum, | BAM | TREXTHENT | {
VITS # | DESCRIPTIONS | CODE(S)} DATE | Y | £ TANDARDS | BOAT{%} | COMMENTS
I t ; I [ I I
[===mrmrmm == o= ---t I |--- [===- -- k- : #mm-- b :
| 1667  |Gasaoline/Soil {oa nAame | N T 9 WA © 1. See ¥309 Comment 1
1 jselid i 1 1. 1 I |
|-~ 1 - === ===} -1 | -=1 I
1640 |otL Mator Ses |bo1a 177 B MR 1 A [t Ssm #50% Commant 1
! Liquid [ A P t 1 | : '
| I i I--- i = . aad | .
| t45A |tyanide, Liguid {Do03 [110/92 |3rd Srd  [DODZ (Reactive Cyanidei [DODS (Resctive Cyanides)- |1. Sea #257 Cosmant 1
| | | ] I |Category): fatkeline ehlorination, ;
l i 1 i [Cyanides {totsl) = wet str owidetion, or |
) I | | | 590 wg/An |electrolytic oxidatlon 1
| I | 1 [Eyonides {amenabila) = | B |
i I I I - 30 mg/ky t I
I --- ] s I | [==== e fmmem mmm w=n| :
1683 |Fhetd Lab Vaste, HOOAD 12728082 | WA | Hyh i WA |1, Sws F309 Comment 1
' I iquid I I 1 [ 1 - [
I {. I | ] I 1
I-- 1 - === fmmmmmnen] | ommmmnna formms ! - :
| 156 | Te st former, [p1a 59 | W I N/A | L [t. Ses #3509 Comwent 1
I imetat i 1 \ | BB N ' '
| | ) 1 1’ i i 1 oo
t- f--- - i« [---- I --=| -I- -1 -
[1673- 1575 | Liguid, ' L) [2/3/92 |3¢d 3rd |DODA: Arsenic = 5 mg/l . [NorkMe: [t. Sas 4257 Commant 1
I 1(From #F Tanks | o00d 1 I J0006: Cadwivm = 1 wo/L  JOOOK. witrification 12. BOKT depands on 1F
i [#n Bldy. 201} {DDO9 I 1 1000P: Mercisy * .2 eg/L [DODS B DOAY- Stabilization|W ar Nord S
i POt L. | [pirtd: Sfiver = 5 myA - | or wetel ratovery !
I - I i I I 10000~ Acid Lesching, [
i | - [ ) [ {: chemtcat “axidation, {




ACRAA LAMD DISPOSAL BESTRICTIONS FOR BLDG. 34 UASTE

(pate of Table - 9/8/92)

I I P EPA | | tawe | t i

| I 1 WASTE | Moo, | BsN | TREATMENT i I : .

| WITS # | DESCRIPTIONS | COOUE(S)] DATE | TVWE | STARTARDS | BOAT{S) I CONNENTS

I I | | H t : i 1

I-- =1 -- k--- |—====-- o Bl ! | -1

i i 1 I I - | dewutering |

1 I |- I ' b | R

I I b | 1 { f: B

t I H i l I |DO0&, DOOS, BOD?, k DO11-

1 | i | . 1 I jChemical precipitation |

| t 1 | | I 1 -

! m—== | I -l -1 | -— | : f-r--

1678 |Lead Batteries, 1o j2/26/92 |3ed Srd |DDDS (Leed Acid |DODR- Same As T.5. J1. Sea #257 Commant 3

1 |50t 4d | { i jesttaries) = Tharmal | |

| | . I ] i |becovary of Lewd fn B . |

[ [ t I 1 {Secondary Lesd Smolters | |

| i L \ k i '} ) |

[ormmm——- ettt [ == i--- J--—- frmennn -- I - -==e]

| 1458 [Solvents, Liguid | ooy [4/16/92 {Srd Sed JODOT (Migh T0C Wonwdi};  {DOD1- Some as T.5. |t. See 4257 Comment Y

i | I i | {incineration, F.8., 1 . b

i t [ | I - o recovery i : ' I

I I 1 1 L I | _ ' i

] | - | e 1 { - === Sl

{199 {Licuid 1002 61892 [CA LTSt [CA Liak: pH > 2 JCA Lict- Nevtratizotion [1. See #2593 Comment 1
k T -1 13rd Ird | ] 1
| I I | I i | _ ot
| o Bkt | == |- =i fom=

qfon - [solvent, Liouid 00t J6/15/92  [Jed 3rd  [DOO1 {High TOC Monint): (BO0- Same as T.5. |1, Sew #257 Comment 1
1 T 1 [ Incineration, F.5., b I -

I I L 'I 1 lor Fecovary P : }

fmmmmm e e I-- I ! -t- : I ' | Rt

117a5 {Liguid . | DOz (1989 {TA Lint " ICA List: ph > 2

" |cA List: Seutealizetion  |1. See $255 Comment 1

1
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1
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BCRA LAMD DISPOSM. RESTRICTIONS FOR HLDG. §34 WASTE

{Date of Table - 9/8/92)

— e AR b S e e W P

-l.....“.----- l_--.... --------- e l

— A b PP e o wlil S — —

L it

0004 : Arsenic = 5w/l
{0006 : Cacmivm = 1 g/t
chromive = 5 =g/

|ohBE: Lesd = 5 mg/fl

| | EPA L r. i 3
| : | WASTE B ] TREATHENT | i
| DESCRIPTIONS I CODE(S) TP I STANDARDS | HDAT(S) | COMMENTS
! ' i | I : I
e ) Rt e I -- e
| | nDe% [3rd 3rd  J0004: Arsenic = 5 mp/l  |Nondin: - ]2. Araenic = 159 mp/l
I | hODE | | |pobE: Laad = 5w |POD&- ¥itrification - |3 Lesd = 192 wy/l
! {0011 t ¢ [p011: Silver = 5 mg/l D008~ Stebilization " e, Bilver = 1.0 mg/L
| l. | 1 I [DO17- Stsbilizetion or {5, BOAT depends ob 1f
| |. | | i | m=tal recovery C [ or Nondid
I I | | | | : ' . 3
I I 1 i i i |
| | | i N [pOD&, BOOB, & POI1- |
| | | | | [ themicol precipitation |
fusimmmmmm—— wrmmmm- srnfmmmmemae| E | - |=mrmmmmmm s s e | _
. {Liquid - a0z [ea List: pH > 2 JCA List: Neutrstization |V. ‘See #255 Comment 1

| hondi |2, arzenic = 130 sg/l
[DOD&- ¥ieriFication 13. Cadutum = 1,480 ag/t]
jo00s- stabilization or - |6. Chronium « 22.7 m0/1)
I5. Lond = 331 mg/h
|e0yn; stlmm = 5.Tmg/L |DOOT- Chromius raduction, |&. Selonivm = D8 mg/L |
|7. BDAT depends on 1f §

| melal racovery.

(0008 & DEHO- Seabitization]|wt or Ihnllf
1 i

L H . i

{pO0S- Chromium reduction, |

| precipitation |

[DOO%, BOOT. 0003, & DOY0- |

|chamicet precipitaticn |

|

i

|

]

| 1 | | ltlb‘ilint‘im

b | |
| i |
1 | k
| | i
I I |
I t |
I g i H
l - |
[ |

Itusdg

LYY

[ B |

| X7 §9. Saa #309 Comant 9

frmmmmmmmee e ~1-»




ACRA LAND D1SPOSAL RESTRICTIONS FOR BLDG, &34 NASTE (Date of Tehte - 9/8/92)

t i { EPR ] | Lo | I l 1

| I | WMASTE | Accum. | BAE | TREATHENT i i : .
| WITS # | GESCRIPTTOHS | CORE(S)] DAYE | TYPE | STANDARDS | BDAT{S} | COMMENTS i.
q 1 : i I t [ i 3 i
fmmrmmmmn |oummmmme B aaaenn] et I- 1-- 1 - -e-]-- - < e mmmmmem wrm e =2
12002 Herbicide, o016 19/5/92  |3rd 3rd - |DOYS (Nomb); YOS~ [t. See 2257 Comment 1 |
l |2.4-D I t \ [2.4-0 = 10 ma/l |Mom: Inctrieration ] . i

S e———— MR CLE LR S A St i

e
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MK-FERGUSON
mmm
.ﬂlﬁﬂ!ﬂﬂEﬂﬂlﬂl"ﬂ.ﬂ?ﬂﬂE
Noveaher 23, 1992
R. Ferguson

Keayon wmﬁméﬁ mm%'éf

TECHNICAL MEMORANDUM PRESENTING RESULTS OF RECENT LABORATORY AND, -
FIELD PERMEAEBILITY TESTS. . - |

mPMCMmﬂymlmw.mﬂﬂ}ﬁﬂdqu‘ﬁﬁimdnm. -

request of MDNR/DGLS personnel- These tesis wese pecformed ot the Ferrelview Formation mad clay Gl

 unit &t locations within the Disposal Facility Study Area.

mﬁmmm.mmwmﬁmﬂmmmhmr
compleie. Mmmﬁmﬁ%ﬂmwnmw“nm This
pﬁmisnﬂyﬂfmaﬁmd.homhrﬁnﬁnpmwﬂmu&jsﬁmfmmbyw .
parties. . ' '

Smpksofhummwwmubﬁindhmu&m'&mﬂhgﬂmfmwmof
Hydraulic Propenties of Undisturbed Soils in the Weldon Spring Dispoeal Facility Study Area”, Rev. 1,
MK-JEG, Oct. 92. Dm:ndmmluﬁmﬁmﬁmmm_prw,hﬁdiﬁmmpﬁmw
mﬁg,mmﬁﬁwnﬂwmmﬂﬂmhmw:mﬂ.mdmwﬂ. These travel i
vnhmmethﬂﬁmvdmuﬂmﬂMfﬂt!ﬂﬁ.hyﬂﬂfnﬂﬂiﬂﬁtbahyﬂmﬁc
conductivity of 1.0 B¥ em/s {as described in 10 CSR 25-7).

TN
1. Please find the foltowing sttachments relating to the TSB test affort.
Attachment I - Figure indicating the locations of TSB teats.

MHME-WMMWW&MWWW
hydeaulic Wiqvﬂuhmiﬁlmﬁimzmm. .

Attschuments 3A and 3B - Plots of time versus hydrsulic conduttivity for stage 1 and stage 2.

amumm-mmawmwﬁmhwcmmm'm
K2"). - -

Attachment § - Spreadsheet calculation suonmacy of the derived Kv and Kh values.
Attackment € - TSB Methiod Reference, *The STEI Two-Stage Borelmlo Field Permesbility Tess”, -
Boutwall, March 1992.

II. Results of the TSB test program. are summasized a5 follows:

. Table 3 provides a summary of TSB test results.

b:yménr.1

Form 232-A 30M 347




Fage 2 TECHNICAL MEMORANDUM PRESENTING RESULTS OF RECENT LABORATORY
" AND FIELD PERMEABILITY TESTS. _ _

Tahic 2 provides a summary of basic stalistics g_enmtﬁd from the TSB results presenied in Table
l. . - ) . : : :
Resulis of TS esting indicate that in site hydrauiic conductivity is not affected by macrapore
fealures such as cragks or fractures. . o

FSB no. 9 exhibited the highest permeability and also exhibited some ervatic behavior early in the
westing program, leading PMC staff 10 question the integrity of this test boring. This daia is

presented and is utilized in the attached data summaries. PMC siaff have recently added dye o the -

permeameter (TSB-9) to investigaie potentiat leakage when abandoning this hole using coneroled
cexcavalion. . T T - - ' . '

WATER/LEACHATE PERMEARILITY TESTING
. I, Please find the following artachments relating to water/ieachate permeability t:sﬁng:

Attachment 7 - Figure indicaﬁng locations for undisturbed site soil samples which were subjectad to
permeability testing (ASTM Method D-5084), :

Attachment & - Summary uf. leachare. synihesis methodology.
. Results of the water/leachate permeability testing are summarized as follows:

Table 3 summarizes the results to date of pesmeability tests run using water and leachare a5 2
permeant. ; . : '

The effect of synthesized leachate on permeability values for these undisrur_hed soils was Bot
detectable. Permeability valuss for two samples increased stightly, vajues for two samples
decreased slightly, and values for two samples remained cssentially the same when synthesized

leachate was used as the permeant afier tap water. These slight differences -ars within the range of .

accuracy obtained by test measurements.
L.UST : TN M ¥
L Please fiod the following atachments relating to uﬁmﬂmham pcrmeqbiﬁty testing:
Attachment 9 - Presents calculations.of travel time and permittivity which compare a 20 R. thickness with
nydraulic conductivity values from varicus WSSRAP sampling efforty (Iaboratory and field effons) to a 30
fr. Layer of soil with a hyéraulic conductivity of 1.0 E® cm/s (per 10 CSR 23-7). :

Attachment 10 - Presents a list of pertinent refercnce documents associated with the data and conclusions -
in this 1echpical memorandum, o '

h:imdnr.l
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Pago3 TECHNICAL MEMORANDUM PRESENTING RESULTS OF RECENT LABORATORY |
AND FIELD PERMEARILYTY TESTS. | | 3

I mmmmmmmdmm‘dnmwum

MWWMMﬂWM&WMﬁmm-m:WME. -
Geochemical pech ties focusing on bachate/miner! i <o are iy bein red
mrﬁmﬂmwm}.mwmwhufmmmum

cape” assessment of the material affects of leachato/minecal interaction.

e Fieﬂhydmmmdwﬁﬁtyuﬁngwmmmmmmmm'

. mmtﬁmmﬁﬁwmmmmmmmmhumwm '
eﬁeﬂmhydnuﬁcmﬂmﬁvityumeﬂviwﬂFpﬂmﬁmmddlyﬁﬂmﬂuﬁtﬂmplem

. Tnvdummdpmmmmmmdmmmmuﬂmwm
hmdﬂimnfﬁampmddhpoﬂlhﬁiﬁtywﬂlmﬁdalhvdafpmﬁmmﬁmwtha
minimam critéria specified uader 10 CSR 25-7. : _

' m&mmmmaﬁmpreamﬂdhudnfurﬁeFmdemhﬁm&chyﬁﬂwﬂmiu
' satisfy the criteria set forth under 10 CSR 25-7.264 (}N)1.A.(FI) which addressed minimum soil
wﬁmmwwhmhﬂﬂwﬁhmvmﬂquamﬁm. '

This information substantistes the suitbility of the WSSRAP site for location of & dispossl facility, A
formal report regarding this data is fanbmnﬁng,pndingmmplﬂimuflﬂminadmﬁng. 1f you bave
apy questions or commeats, pledsa contact K, Warbrittoo (ext. 3309) or J. Caran {ext. 3500).

cc (wiattach. ):

8. Grozescu : D. Cosover (MKE-BHO)
R. Rager (MKE-BHO) K. Lee (MKE-SFO) '
(. Nibler (MKE-BHO) J. Bogner

D. Daniel (UT) RC22-269A
cc (wio attach. )

K. Meyer 7, Meier

1. Williams P. Cat

K. Grocawell

B:yadnr.l




TABLE 1

SUMMARY OF HYDRAULIC CORDUCTIVITY
VALUES FROM
THO-STAGE BOREHOLE TESTING

X2’ _
2.80 E® | 4.09 E?
2.58 E® | 9,11 EM
3.19 1.08
5.56 9.14
1.69 1.52
1.21 1.24
1.48 2.09
4.33 1.20
1.67 8.36
5.01 8.18
1.34 549
2.42 2.50
5.22 7.76

%

fz

!

TR

%
s

k

1111111%11111
gl e la e

e

K

A1l hydraulic conductivity vnluas are presented in units of
cm/s.

. ¥1' = Arithmetic time-weighted average stuge 1 hydraulic
conductivity., ) '

K27 = Arithmatic time-weighted average stage 2 hydraulic
conductivity.

Kv = Final calculated vertical component of hydraulic
conductivity.’

Kh = Final caleculated horiaontal component of hydrnulin
conductivity.

FF = Ferrelview Formation

CT = Clay Till unit




L
TABLE 2

TWO STAGE BOREHOLE TESTING STATISTICS

Maximum K 9.5 E®{1.67 E®| 8.36 B® | 1.10 E* ]
Value (FF) : : _ ' B

[ Minimum K 1.85 E® | 1.48 E® | 1.08 E¥ | 1.37 E® |

. | Value (FF) _
Logarithmic | 3.47 E¥®|1.18 E®| 3.41 E¥ | 3.52 E®
Mean {FF) . B
. _ ]

| Maximem & - -} 5;07 E®* | 5.22 E® ]| 1.20 E® (- 1.69 E® |
Value (CT) ) ' |
Minimum K . 1.83 E® | 1.69 E® | 5.49 E® | 6.10 E¥
Value {CT) ' _
Logarithmic 3.23 E® | 1.37 E®| 9.69 E® | 1,08 E®
Mean (CT). ' - i
Maximum K g.59 E® [ 1.67 EV | 8.36 E® | 1.69 E* |
(Both Units) - ]
Minimum X 1.83 E¥ | 1.48 E®| 5,49 £ | 1.37 E¥
{Both Units) : -
Logarithmic [ 3.34 E®|1.28 E®| 1.73 E® | 6.43 E® |
Mean (Both !
Units} |

hll hydraulic conductivity values are prcccntcd in units of
em/s. '

K1’ = Arithmetic time~weighted a?crngc stage 1 hydraulic
" conductivity.

K2’ = Arithmetic time-welghted avcrngc ctnqe 2 hydraulic
~cenductivity,

Kv = Final calculatcd vertical component ¢f hydraulic
ccnductivity.

Fhi = Final calculated hcrizcntnl componant cf hyﬂraulic
ccnductivity.

FF = Ferrelview Formation

€T = Clay Till unit




TABLE 3

. SUMMARY
: OF - . :
WATER/LEACHATE WYDRAULIC CONDUCTIVITY DATA

| sample ID Plliticity. Water K Leachats K
- Index
| Grao-sT12 | eT - 33 1.74 B® | 1.22 2°
: GTEI-STO6 - FR - 4l 1,25 T 1.2 E®
| cr83-sT12 eT 35 1.0 B® 1.2 ¥ |
$T82-5T05 FF w0 | s.oE" | 6.5 E® |
| Grs2-stos e ' p 1.5 E®
Gr84-5T07 | FF S 1.3 E®

overall natural log mean hydraulic eonductivity value for water is 1.66 E¥
cemfe. ' .
ov:fall natural log mean hydraclic rconduetivicy vailue for leachate is 1.26
E cm/8. oo ' ' :

Daywm -Days Water | Leachate | Totel
Water Leachate | Pore | Pore Pore

| Sample ID Formation

38 | 0as | o070 1 o.es
40 0.43. 2.59 3.02
23 0.53 1.7% 2,32
23 0.19 | 0.77 .96
16 |
18

! grao-sTi2 eT

QT8I-STO6 |  FF

; GTE3-5TL12 o7 -
|| aT82-8TOS FF
| graz-sTO8 oT

e foo [~ [ |& Ju

.:FTBQ_S?ET FF

CT = Clay Till Soil Formation
FF = Ferrelview Clay Formation

Note: Values presented are currsnt as of Nov. 16, 1992.
values for plasticity index are included for information. HNo
correlations are proposed at this stage, relating PI to
hydraulic conductivity. . Hydraulic conductivity (K) values are
shown in unite of cm/s. Permeability testing with leachate
will continue until all gamples exceed 1.0 pore volume of
leachate. Total pore volumes ara estimated from calculations
for total porosity for each sample. S '




- ATTACHMENT 1
LOCATIONS OF TSB TESTS
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ATTACHMENT 2A

TSB o
SPREADSHEET CALCULATION SUMMARY

STAGE 1 (K1)




TEO-STACE BOREADLE FEID PERMEABATITY TEST

STACE DME DaTh
T8-1
Ceonelric faclorG=0.0-L030
Depih Maclor=23a.L3%
TC walnat fenrn TEG-2
sxurran batire:
capeed line  clapeod timm T cupmbslice
bmte . Time weratel haears 3 0n ™ KC wisz foclow KiCT volume (e X (o) B (dw)  Commenls
£ /00 1010 - 00 3326 - - - - - o - - START
1600 12LE ggas 192 3293 ABIE-0&4  -0U2  A25E-0D Lk 4+ B8T-09 153 L3AK-08 -
18,708 1359 azid 87T axAn 1)9E-0%  HB0 119E-09 11 131E-A0 11 1.H8E-00 {ix
1008 1884 s700 BON SL76 . 153708 bOO  1DAR-O8 11 . 2leE-08 L8 LE-08 i
10710 az2 BYi80 sapE  LABO C 4TSE-DB 02 AT2B-0 0 L1 E.EDT-08 BEM. L04E-08 110X
19/10 LB00 13080 pE%n 1250  1ASE-D8 -0J9  LAOE-OA 11 LTAE-DA LTI} 3.Y2E-08 [} 4
1000 1801 14480 2670 121y dlpE-00 00f  LTTEDS (K E24R-0d L] a2ot-p8 - 12X .
[1%,1] 1#55 11 2047 AL LAoR-00 0BG LITE-DO 11 525E-0% 5155 A.205-04 1 4 Tl
C 1L [17] 57840 Fiy 2096 AMOE-08 =012 AYTI-OB Ll 4JAE-08 11482 ABAR-0R o
1/ 1133 12240 4229 1913  288E=-08 019  1B3E-08 14 IROE-0  LIOHY A4TE-08 ax
1611 1555 15720 53180 17 AR l24E-0f OO4 - LADE-ON 11 1AM-08 12384 3.0 3 6%
10/1E 1118 1M BABE D6 AziE-08 o0 130008 LE 1408 1RAAG 151iE-08 ox Refill
10/12 1) e 8052 255 3AE-08 QD8 Z22E-0A 14 - ZAle-on  IGLAG ENTE2 Ex :
1012 1153 14580 TAEY 2331  TOAE-DB  ~DA8 1M4E-OB 11 2H2E-08. 16738 AOGI-08 2%
18412 1536 13320 _ Trat z2kb DAGE-09 042 LATE-DD 11 LIRE-08 15098 2iRE-08 ax
10714 T43 SALA0 (LI IBB1  GMAE-0 =42 95AR-0D L1 INGE-08  ITEHY O 2E3R-0B EFr 1
16/13 1708 e HRIT 1738 €R4R-08 051 BZOE-OO 11 . ETRE0R 17843 ZA{E-0N =
10714 sk BiAl0 11800 1483 ThZE-0D Opd AORE-DOD 1) PBOEDE 18528 2RE-04 o
16/14 1800 T80 12588 1435 2IBE-0% 038 {ATE-0D [T MiT-0D  iBBAR 2.9K-09 6X
LOSIE 855 BOR00 L2 B0 1650 SATIO8  -050  ASLI-0B 11 oi0E-00  1BGE3 190808 ™
10715 1356 18080 1iTs2 1042 340E-00 0A2  AATE-DO 1l L7100 19075 14E-08 s 4
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FTACE TWI DATA
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Goomelrie faetoe = G = 0.008678"
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capecd lime  slapad Lios

Tinne necotsls hode
82T 100 21048
1348 1hary M EE
LB4D 16000 2346
B2 55080 T

T 1417 1380 24682
1707 10200 ZAB A5
1708 © B0 TAART
[[:3.] 5AT00 26442
1418 10800 Hens
1827 0 21108
a5l BidLD 208
(|1 a0 ZBRAD
1932 18880 a0t
1838 10PBG 20813
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Lt 220 2A5TT
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11.75
AE5D
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1109
B0
B0
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139808
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1
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R
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T
1
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£
it
T
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1
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Lior-o8

1.38E-08 -

132E-08
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L9E-08
1.408-08
1482-08
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1328-08
L41T-08
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et lalive
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R
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anias
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i
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81052
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LANE-08
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10/28
10728
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§0/28
1072
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10/2T
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16/28
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18720
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16/
18/28
10/90
10530
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16/31
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LL /01
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TWO-ETAGE EOPERME FIRED PERMEABIITY TEST

STACE THD DATA
TSB-12 STAGE TID
Ceconadris acloe ~ G @ 0.00GL0E"
Depdh faclow = 26800
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v e
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Thoga sevonde heoara
1047 ] a.00
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1500 12800 122
1834 [ .F].] 4]
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™1 120 2110
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.- FLT ] 638
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JIET-08
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10AE-08
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3331-04
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~i.13
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1502-09
A40R-DA
AMsE-08
JASE-08
AATE-08
J1A7E-08
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‘11
[N |
L
11
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-
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802 480 18510
1317 1800 17035
1624 (TF=-] 1TRAT
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1332 20620 - 24380
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025
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ELACE TWO DATA

H-17 STWGE TWO

- Goramelric: Fackor = G = GuHHL01"

Deplls Taclor = 268.00%.

T valuay from Feplament TEG-2

convwilnlive
Dutz T necotvie boum

11/08 1% 50 RN
Lt/08 1800 1) 3602
11.50% (T Eini0 LG
11/09 16 0 AT
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110 1418 [ A6
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36.75
1428
W75
2700

(1]

210800
ZALE-08
21GE-D4
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221508
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. 18/8Y
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10/24
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1636
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1L/
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i EO5LD
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clapead time

oo

040

54T
(A1

Ay

25T
4427
LM
L1}

01t

Ta.AY
TSEO0

10029
1
11582
12020
£20.75
12153
12383
I EY9 1
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1928
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3100
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235
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LAAE-08
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TACE-08
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i E
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0.5
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i
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S51R-08
E518-08
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150108
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475800
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EATE-08
5ATE-0H
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A.13E-08
b.13E-08
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I
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T
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T
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LYEE-08
477208
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187T-08
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LISE-08
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B.OAE-08
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BA0E-0B
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(I
11402
11 /02
1Y, ]
()]
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Lk firk
LL/
11/04
1t /o5
11/08
(1%,
11,05
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11 fog
LEfod
§1/06
11 /o
1 fod
- 1L /o7
P
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LLAT
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11,/08
L1708
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11508
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TRO-STAGY EORERIE SIEAD PERMEEARTITY TEST
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™13 EDCE TR
Geometric fador = G = GOMZEX”
Beplh Ewvlor = JGEH™
IC walney Erom TH3
cnavinind e
chapeod time  snpand lime
Tane sl Ty
1825 11040 17282
183e 200 17800
TES £5500 1888
LT 11780 15173
1504 ER00 1055T
1507 1.0 174 7]
(1] 81280 21283
1248 1ibsn 218.5Y
" L8e5 13740 23058
156 57000 ¥
1333 20280 24208
1935 120 Eizoo
1830 [T FITT L
1832 120 ZULNT
) Ga2R 20054
1408 21080 - 2BH80
1407 80 28882
1843 pasy 02
18dd [T )
f28 BAsLD 20487
1400 19920 20050
1601 8O 20052
1545 Wi 20825
1B4Y 125 - 29328
830 £8580 20000
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1310 8 anz
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1338 40 J38.1¢
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1258
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a5y
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1150
#Bo
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2383
AE81
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5.2
2383
3688
A
1108
256.75
2380

1383
1275
a5.75
2443

a4
TED
A5.75

K
6. THE-0f
EroI-08
&.YoI-08
5 LNE-D8
505200
RoGI-0f
5.058-08
52or-08
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GR2E-08

L90E-08
196E-08

EORE-0B

. Bo2E-08 -

1808
10iE~08
b2 NE-04

E.AOE-0R
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1%00-08
+20E-08
5.A3E-08
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5038-08
54308
EO4T-08
482E-08
£ 52808
1928-08
400108
180T-08

018

008
0.00
00
043
o0
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000
-0.19

.ado
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0.00
0.00
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S 80E-0B
Sa0E-00
GAOE-00
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BAIT-08
EA1E-05
5110=09
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194508
45400
B.10E-08
BA0Z-0%
6.161-08
153508
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52808
GA2E-08
G12E-08
LABE-00
4 REE-00
5.O6T-00
E0aE-08
SO8E-0R

‘5.A08-(H

b.OOE-08
1 BLE-DA

L8RS

454800
4178
L.ITE-08
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11
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(W]
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Lt
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Ed
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11
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14
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1L

ELCT
sasi-08
g.280-08
4.385-04
£yor-o8
GARE-08
EZE-08
SA2E-08
ET08
5.TiR-08
E.Til-08
E.i3K-08
EANE-08
SE1E-08

ESLE-08

EA1E-08
E.43E-00
EiZT-08
Ba4R-08
SAAE-0d
GA3E-00

GASE-08

SAGL-06
554E-08
557I-00
55TH-00
BAOE-08
550E-08
5 AZE-0A
5.328-08
E328-08
5 25E-08
5.25E-00
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wohromwe {peh
181085
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173603
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J8AL 32
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2nba.0e
20568.13
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STAGE ONE and STAGE TWO DATA REDUCTION
snd CARCULATION of Kv and Kh VALUES
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KYDRAULES PROPERTIES OF UNDISTURHED SONS

R K L
{cem/mec} fem/mex) K2 /X’ 1-‘ {inches)
ADIE-09  2BDE-OB 00241 1 .00
303E-09%  2.AOE-0% 08241 z .00
J.04E-09  2.59E-08 B.4056 i 6.25
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1.838-00  1.4E-08 73224 1 - 300
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1.B5E-08  ZA2E-0B 13.6611 1 638
LASE-DS  2.42E-06 13081t - M 5.8
$BSE-09  Z42E-00 100011 ren 638
250608 5.228-08 201544 1 .75
oLaE-09 H22E-0B  20.1544 " B.75

» Yalucs for p (rom Teble on Page 21 (Boutwell 1992)
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SYNOPSIS

In 1991, the Texas Department of Health began requiring field verification of the hydraulic
conductivity for the waste-retention barriers under its jurisdiction, The TDH bas approved
two procedures: the Two-Stage Borehole (TSB) method and the Sealed, Double-Ring

Infiltrometer (SDRI) method, . The TSB metbod is discussed herein, - '

It is a falling-head infiltration test conducted in 2 cased borehole, typically 4 inches in
diameter. The first stage is performed with the bottom of the hole flush with the bottom
of the casing for maximum effect of vertical permeability (k). = After steady-state is
achieved, the hole is advanced some 6 to.8 inches below the bottom of the casing so that
horizontal permeability (k) bas a greater effect. The two stages yield the following:

Stage 1 - The maximum possible value for (k,)-

Stage 2 - The minimum possible value for (k). -

Stage 1 + Stage 2 - Constants for two equations which can then be solved for the
real (khi kv)' L

Procednres are available for reduction of the data in the cases of both above and below
water table testing, and for the bottom boundary conditions of a material far more
permeable, equally permesble, or far less permeable than the medium being tested. The
test has been successful in eveluating both compacted end natural materials with
permeabilities as low as 1x10{-8) cm/sec. S

The major test precantions include proper sealing of the casing alopg the outside, accpunting
for temperature effects, and correcting for sidewall smear during the second stage, The test
is quick, simple, and relatively inexpensive. It allows results in days, rather than monils.
Multiple installations ere feasible 5o that statistical comfidence can be achieved. It is
recognized in the literature, including U.S, EPA publications, and accepted by many State
reguiatory authorities, ' :
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L. INTRODUCTION

Clay barriers are an imporiant component &f waste Tetention structures, - Their primary
geotechnical characteristic for this use is hydranlic conductivity, which must be verified -
during the Construction Quality Assurance programl. Until recently, practice relisd on
laboratory testing of small (7 to 10 em diameter) undisturbed samples taken from the
barrier or a similarly constructed test pad. Day and Daniel (1985) reported conductivities
meastred in the field which were 3 to 4 orders of magnitude higher than they obtained with
laboratory tests, While that stady was justly criticized, the horse was out of the barn and
regulators all over the country galloped into field testing for hydraulic conducdvity
evaluation at waste facilities. ' S '

From the regulatory standpoint, a test procedure should be accurate and avoid false
positives; i.e., not indicate compliance with the specified conductivity when the liner or pad
truly has a higher value. This normally means testing a large soil volume searching for the
~ elusive "mactopores” which are thought to evade, somelow, even DRIBETOUS laboratory tests.

The regulated community wants the accuracy and avoidance of false posidves for their own
protection, but also wants 10 minimize tasting times (and costs), and to avoid false negatives,
both for economy- ' S

In about the last two years, I#0 methods bave become accepied as meeting these cﬁtaﬁé.
10 2 satisfactory degree: the Sealed, Double-Ring Infiltrometer (SDRI) and the Two-Stage
Borehole (TSB) procedure, Each has its stronger and weaker points (see Daniel, 1989).

IL. BASIC CONCEPTS

The vertical conductivity (k) governs flow, even in sidewall liners if built in the preferred
mapner: lifts parallel to the siope. However, the horizontal conductivity (k,) is greater than
. the vertical. Al field tests are affected by this anisotropy, upless flow in the horizontal
direction is artificially blocked; the effect is to increase the test conductivity by factors of 2
t0 § over the real (k,) value. Equations for flow from various source geometries in & cross-
anisotropic medium are avaitable in Hvorslev (1951). BHowever, each equation bas two
. unknowns: (k) and (m* = k,/k,). y '

The TSB procedure combines four old concepts into one new idea to find (k,). The field
procedure is taken from long-established US Bureau of Reclamation methods: their flush-
bottom borehole test {E-18) and borehole packer test (E-19). Computations are based oz
the Hvorslev equations adapted for various bottom boundary conditions by the three-
dimensional Image Potential Technique (Carsiaw and Jaeger, 1959). The new idea is
performing both USBR tests in the same borehole, yielding two equations which can be
solved for the two unknowns, (k) and (k). :
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The TSB is & field infiltration test, conducted in a cased borehole sa that the geometry of
the infltrating zone caa be controlled. Jt is normally conducted as a falling-head test, The
basic idea is to vary the geometry of the infiltrating area 56 as to vary the relative effects
of (k.) and (k). In the first siage, the geomelry is chosan so that (k) bas its maximum
effect. The second stage geometry is such that (k,) has its maximum effect. The resulis of
1he two stages yield two equations in two unknowss (k,, k), which can then be solved. This
- “concept is illustrated on Figure 1, below: . e _

i

1
_ |
IMFINITE FINTE,
- L ¢ MEDIUM  DRAINED MEDIM [MASE SOURCE
T aTaGE2 TR FICRE1 : . IMAGE POTENTIAL TECHNIQUE
£1.0W PATTERNE TWOSTAGE CONCEPTS  (Senrurts Infinity u'uog- Casd be Bwuind Modinm utib Beavkyt

Stage 1 is normally conducted using a fiat bottom flush with the base of the casing.
Infiltration proceeds until a steady-state flow condition s achieved. ‘Then, the borehale is
advanced some 1.5 to 2 casing dizmeters (6 to 8 inches) below the bottom of the casing.
The apparatus is refilled, and infiltration in this Stage 72 continues until it achieves steady-

_ state flow. : ' '
During the test, the seil is assumed isotropic (k, = k,). Stage I then yields an apparent

. permeability (K1), and Stage 2 a different value (K2). The unknown ratio (k,/k,) is2
unique function of the known test geometry and the known test ratio (K2/K1). Wher the
former is determined, the real (k. X,) can be compnted from (K1) or (K2).

I - FIELD PROCEDURES

As is the case with virtually all field tests, and especially Seld permeability tests, the field
procedures are of parawount importance. The most diligent office anajyses cacmot
overcome all of the problems resulting from improper installation, inadequate monitoring,
premature test termination, and the like. - L T

1on. The test program should be desigued to meet the conditions
assumed in deriving the data reduction equations so that meaningful results can be obtained.
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1 res’ Certain clearances are réquired betwesn the infiltrating

surface and any boundaries, pervious or impervious. These can be summarized as:

.  Minimum casing embedment below ground surface =2.5D
' (Prevents uplift, minimizes hydraulic fracturing) K

b Minimuim thickness of tested material below bottem of Stage 2= 20D
" (Avoids violating boundary conditions of equations)

¢ Minimum recommended Stage 2 extension L = 1.5D
(Avoids theoretical problems at finite but smafl L/D)

D = Casing inside-diameter
L = Length of Stage 2 extension

i It is intuitively obvious that the tests must be spaced "far

3.12 Horizontal Spacings,
snough” apart so that their flows do not interfere with each other causing a falsely .

low permeability, Also, the presence of a drainage boundary {such as the edge ofa
test pad) which is "too close” to the test will increase the flow, yielding a falsely high
permeability. ' ' -

This can be avoided by méintai.ning at least the following clearancés:

a. Minimum horizontal distance ‘betﬁeen tests = 30D
b. Minimum horizontal distance to free sorface = D

¢ Tests. . The mmmber of tests required for evalnation . |

depends ou the project, the acceptance criteria, and the variability of the stratum/fll
being evaluated. As’in virmally any other geotechnical testing, “the bigger the
better”. ' E

However, the general practice has been 1o use' 4inch (ID) tests, with 5 tests
for the typical liner or test pad. :

The scale effect, if any, of test size has not been fuﬂy researched. Virtuzally all of the -
known tests have been conducted using 4-inch {10 em) ID casings. ‘These tests

typically permeate a volume of some 0.4 - 1.1 cublc feet each, or 2 to 5 cubic feet for
2 Sest group. DBenson (pers. comm., 1991) indicates that the minimuem
representative volume for a permeability determination is on the order of 0.5 - 1.0
cubic foot. This is about the volume permeated by a typical TSB test. '

3,1.4_Other Details. There are a few other details in test planning whichk should be
considered. Among these arel - _ :

bl 4
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3. Protect the test area surface from ﬂeslccnﬁon,'nsually with glear dr
- ¥hite plastic. . ' : '
(Avoids heat-induced problems). -

b, WUsea *sock” to prevent collapse of the Stage 2 open hole In susceptible
materials. The sock Is a rigid cylinder of open-mesh plastie, lined with
a filter geofabric, The cylinder is somewhat smaller in diameter than
the casing ID (and thus the Stage 2 hole), and an inch or so lenger
than the extension for Stage 2. It is fitted with retrieving Hines and not
left in the hole after the test. '

c.  Minimize the distance (R,) from the ground surface to the bottom of
the measuring scale, especlally for shallow tests. This also aids in
having the longest possible reading time between standpipe refills and
avoiding hydraulic fracturing. ' .

& Match the standpipe size to the flow rate so that aceuracy is achieved
but overnight readings are possible. For a 4-inch casing, this usually
means a 0.5 « 0.75 inch 1D standpipe.

3.2 Pepmeameter Installation. Proper installation and checking the permeameters are vital
to Obtaining a valid test, Various field techniques have been developed through experience -
which minimize problems, These techniques are discussed in this section. :

321 Permeameter, A typical permeameter is illustrated on Figore 2. The
apparatus is simple; the permeameter ¢an be assembled with a visit to a water-well
driller and a hardware store. The elements for & felling-head system are;

a.  Casing; Typically 4-inch ID Schedule 40 PVC monitoring well pipe,
ﬂush—thr’eaﬂed, with *0"-Ring jeint, Other casings can be used. - *

b,  Cap, To fit casing, preferably domed, and drilled and/or tapped to
* receive the standpipe apparatus. - S

¢.  Standypipe. Clear Schedule 40 PVC or actylic tube, 0.5 to 10 inch ID,
with scale. Include elbow with cover (having air-vent) o prevent raln
entry and minimize evaporation.

d.  Fittings., The small fittings necessary t0 assemble the apparatus.

All joints which are not glued are assembled with PTFE Plumber’s Tape and silicene
grease {not sealant). ' :
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322 Borehole, The casing is set into a borehole. The holes have been drilled using

rigs, power-operated hand equipment, and hand augers. The device depends on

depth and hardness of material. ‘The hole must have 2 large enough diameter to
allow sealing the anmular space between the bérehole wall and the casing. Also, it

st Tot disturb the soils below the casing bottorn. The bottem must also be flat.

Experience bas shown the following to be acceptable:

a. Borehole diamefer at least 2 inches greater than the casing OD.,
' (To allow sealant to reach the bottom and for tamping).

b, Stop m.ﬁf anger about 1 inch above proposed casing bottom.
(To avoid tesfing in-a disturbed material)

¢.  Ream bottom of borehole to final depth ﬁitﬁ a flat auger.’

The bottom of the borehole should be flat and flush with the bottom of thc casii;g

in order to correspond with Hvorslev’s (or H:1) Case "B" or "C" for Stage 1.

323 Sealing This is the single most important step in installation. A poorly sealed
‘test cannot be salvaged. The annular space between the casing and the wall of the
borehiole is sealed with bentonite. Best results have been attained using 1/4" (ot
3/8" or larger) bentouite peliets or crushed bentonite (Barcid *Hole-Plug" or
equivalent). The procedure, illustrated on Figure 3, is: .

4. Crush sufficient pelléts, "Ben-Seal", or "Hole-Flug" to fill about 1/2 -

inch of the annulus. This should have about 1/16" size fragments with
some powder, . .

b.  Place this material into the mular space. _

¢.  Place abont 1/2 inch of bentonite pellets or "Hole-Plug’ Into hule;
d.  ‘Tamp the bentonite pellets or *Hole Plug",

e . A_hdd water until it shows above the hentﬁnite,

£ Repeat the process (but using only the pellets or “Hole Plug") in 1inch
increments to the gronnd surface or 8 minimum of 6D abave the casing

bottom, whichever occurs first. Grouting above the '_ED.leval is .

allowable. _

g Allow the Lentonite (and grout) to hydrate at least overnight.
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The casing must be steadied to prevent lateral motion while sealing. The bentonite
seal is then allowed to hydrate overnight before any head is applied to the system.

324 Advancing for Stage 2, Upon completion of Stage 1, a borehole is advanced
below the bottom of the casing to form the cylindrical infiltrating surface for Stage
2. The important points are: ' ,

a. Dc not disturb fhe casing - that can affect the ml.
- b Borehole diameter shonld equal casing ID

c.  Stop point of auger about 1 inch above proposed Stage 2 hottom.
" Ream fiat and measure depth. - S .

d.  Roughen the sidewalls fo minimize smear.

This portion of the work is normally bandied with hand equipment. The first step
after removing the cap-is to empty the casing of water (tests above groundwater level
or where no seepage was noted during Stage 1 drilling and/or sealing). I is
frequently useful to obtain an undisturbed sample dyring this process, using ASTM.
12937 or D1587. However, undisturbed sampling should not be performed if the
material being tested contains gravel-sized particles; they can distarb the sidewalls
during the push or driving. After or in lien of undisturbed sampling, the boring is
augered until the point of the auger is about 1 inch above the desired bottom for
Stage 2. The anger should be at least 1/2 inch in diameter smaller than the casing
ID. The boring it then completed to depth and diameter with a flat-bottomed
reamer. : .

The reamer is designed to minimize sidewall smear, having full casing ID only at the -
cutting edge. The sidewalls are then roughened with a wire brush or similar device,
a procedure also recommended in USBR E-18, This step must not be omitted, since
one of the significant problems encountered in Two-Stage testing has been artificially
low values for Stage 2 due to smear. Equations to handle smear are included herein,
but require some idea of the degree of smear. : - o

After the borehole is completed and cleaned of cuttings, the depth is measured 50
that the correct length of the Stage 2 cylinder is kmown. For a typical test, a 1-inch
depth error will yield the wrong Stage 2 permeability value by 7 to 8%. The cap is
then reseated, and Stage 2 begins. o '

. Tempeiature changes cause the dominant effects of
ambient conditions on this test, although there may be some contribution from barometric
pressure changes. Temperature changes affect the test by: ' '



- -

" PAGEY .

* . Volumetric changes in the water and apparatus.
. Viscosity changes with temperature.
* - Freezing the test water. ST

The pmcedurﬁ for overcoming these effects are given below.
' ), At slow rates of flow, the field readings are

331 Volumetric Effects (TEG),
affected by temperature, as has been noted oo many such projects. Rising
temperature causes the water column in the pressute/measurement standpipe to

expand; so that the drop in water level is less than flow alone would produce, The .

nét effect is a lower apparent permeability. Conversely, falling temperature produces
a higher apparent permeability. A pormal day’s temperature variations can easily
canse a 0.5 to. 1 order of magnitude.change in the apparent permeability of low-
permeability materials. A

Therefore, a complete "cimmy” test setup is installed but with the hottom of the
casing sealed with & cap which is normally glued on and pressure-tested.  This
dummy, or temperature effect gauge (TEG) is of the same comstruction and

- smbedded to the same depth as the regular test setups. Since there is no fiow from
the TEG, any change in its readings must be due to. changes in the ambient.
conditions (temperature and/or barometric pressure). Such changeswould affect the
reguler test setups to exactly the same degree, '

This correction is applied to the regular tests by:

* Reading the TEG at the same times &s readings are taken cn the
regular tests. :

* Determining any increase (déc;"ease) in water levels in the TEG
between regnlar test readings.

* Subtracting any increase (adding any decrease} at the TEG from the
readings at the regular tests for the ends of the same time increments. -

332 Viscosity Effects of Temperature. Permeability is normally reported as the
value for water at 20°C (68°F). The depsity and viscasity of liquids, including water,
are affected by temperature, The effect on permeability is in dirsct ratio t0 the
kinematic viscosity (Uf), which is the viscosity divided by the density. The kinematic -
viscosity decreases at higher temperatures. The net effect is that the apparent

 permeability is greater than the 68°F value at low temperatures. The reverse occurs
with decreasing temperatures. The effects for ordinary conditions can be from -50%
10 +15% on the permeability value. The normal correction to the standard condition
is given in ASTM D5084: ' .
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Kg=Re=UgU, 63D

Permeability for water at 68°F

Permeability observed in test

Correction Factor ' '

Kinematic viscosity for test fluid at test temperature
Kinematic viscosity for water at 68°F

where:

AT
g Hnnan

The factors (Ry) are given for water at semperatures between freezing and 126°F (0 B
to 49°C) in ASTM D5084. See also Figure 4 which reproduces that data.

The temperature of the exfiltrating water is measured by a thermometer or
thermocoup'e in the TEG. It should extend to roughly the bottom of the casing.
The thermometer or the leads for the thermocouple should have its own (sealed)
port into the TEG cap or casing, Rumnuning either through the TEG standpipe could
easily affect its function of volumetric correction . -

333 Freezing Conditions Unfortunately, field testing must sometimes proceed
when the air termperatures are below freezing. Landfill aperators often complete 2
test pad in late fall, so that they will have approval from the regulators for
construction in the spring. Even if the ground temperatures siay above freezing, one
cannot get decent readings from a frozen standpipe. Three procedures have been
used:

. Insulate the exposed test equipment, exposing only to make readings,
{Only if mean daily air temperatuire exceeds freezing).

" b Use gn antifreeze. '
(Ethanol as Vodka is good, but needs its own Rr¥s temperatre graph.
Does not attack clay at 25% or less alcohol).

¢.  Heat the test units. _ ; .
(Potential for different temperatures - can invalidate the TEG).

34 Conducting the Test, The following discussion is applicable to both Stage 1 and
Stage 2. Basically, the procedure is: _

B Fill and assemble permeameters. '
(Use PTFE tape 2nd silicone grease. Pour slowly to avoid bottom
erasin_n}. : ' _
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b. Read stan&piﬁe Jevels over time at the permeaimeter, plus level and

temperatnre at the TEG, o
(Levels: to 1/16", temperature 10 1°F).

c Convert these readings to apparimf permeabilities.
d. Cunﬁnue the test until these permeabilities mnain stéa&y.

S, jons - ity, The data from each reading is converted
into an apparent permeability, termed (K1) for Stage 1 and (K2) for Stage 2. Keeping up

with the data in terms of 8 permeability has 4 physical meaning, and aiso yields a better.

wael" for the behavior of the medinm being sasted. If that medium were isotropie (k, = k),
then (K1,K2) would be "the” permeability. ‘Remember tbat the objective of most fieid
permeability tests on regulated facilities is to determine that the vertical permeability (k)
of the liner is pot greater than some value, usnally 1x10{-7) em/sec, or to show that the

horizontal permeability (k) of 2 drainage material is pot Jess than some valne, typically |
1x10{-2) em/sec. It can be shown that (K1) is the mazimum possible value for (k,) zng that -

(K2) is the minimurm possible value for (k.). Hence, using these apparent permeabiities
(K1,K2) frequenty allows "pass-or-fail” determination early in the testing process, For
example, (K1« Spec) within 4 hours in 90% of tests whers (k /Spec< 0.6), and 70% of all
" tests. : :

The equations for both Stage 1 and Stage 2 follow the generic falling-head test format:

k = ReG Lo(L/E)/t) B51)

Permeability

Initial bead (at t=t,) '
Final head (at t=t) - .
Initial time L

Final time

Geometric Constant, depends on test geometry
Kinematic viscosity correction to water at 68°F

where!

SR

?c}.r'.r

In both Stages, the head is taken as the distance from the level in the standpipe to the
groundwater level. The distance from the bottom of the casing to the groundwatez level is
limited for calculation purposes (only) to no more than 20 times the casing ID. If the depth
to groundwater is Jess than 0 times the casing ID, the true depth is used in the calculations.
However, where the depth 10 groundwateér exceeds this criterion, it is considered to be at
this 20-diameter depth in the calculations. This limitation is derived by 3-dimensiopal
. analogy with the two-dimensional "effective radius” of a well. ' The volumetric effects of

temperature are accounted for using a corrected ﬁ:nal head, replacing (H,) by (H,'), where:

aw
'\Li
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H1'=H;_..¢ . ._ ' ' : {35.2)

where: ~ ¢. = Imcrease in TEG standpipe water tevel during time period -
fromt tot, B -

" Yf the TEG standpipe water levél goes up between readings, (¢) is positive and (Hy'<H).
Couversely, (¢) is negative and (H,>H) if the TEG standpipe level drops betwesn .

. readings. ‘This step is not theoretically precise, but is close enough for test purposes. The
theorefical solution yields a complex implicit equation in which the true permeability is 2
function of its own logarithm. However, for the geometry of the fest sehips and the
" observed magnitudes of increases/decreases, the apparent permeabilities caleulated in this
manper ditfer from the trie permeabilities by no more than 2 to 5 percent. The net resuit
is to "smooth” the apparent permesabilities. This smoothing is most apparent (and most
useful) whea the soil's apparexnt peresbility is Jess than about 2 to 5x10(-7) em/sec and
. especially for small-diameter standpipes. ' L

The kinematic viscosity factor (Rq) used in the cﬂdﬂaﬁnn is that for the gverage test water -
temperature during the period from (3} to (t,). '

351 Stage 1, The nomenclature for the various terms of the Stage 1 calenlations |
is iltustrated on Figure 5. The proper equation is given belaw; it is the solution for
(k) for an isotropic medium (ky/k,=1).

K1 = Rylrd*/11D,)[1+a(Dy/4b)Ln(L,/Hy)/ (1) @)
where: d = ID of Standpipe _
D, = EHective diameter of Stage 1
{Casing ID or OD) ' _
b, = Depth of tested medium below botiom of casing
a = 41 for impervious lower boundary
a = 0 forinfinite depth of tested medinm (by==)
a =

-1 for pervious lower boundary

And the other terms are as defined above. For field use, the geometyic terms are
combined into a single constant: : i '

| K1 = R; Gl La(H,/H,)/ (tz't:). | | _@5'4)
where: Gl = (ﬂ'dzf.' 11D,){1+a(D,/4b,)] |

" A complete example is given in the Sample Calculations, Appendix Al
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The nomendlature for the various terms of the Stage 2 caloulations
is illustrated on Figure 6. The proper squation is that given below; it is the solution
for (k) with the assumption that (K,/k,=1).  ~ ' | .
K2 = Re (¢/16L1) {Lafu(Lr,0)]+8 Lalu(l,r,20,))} Lo(EL/H)/ () G55
where:  f = 10563 Emp(-1566L/D)
| Lo - Length of Stage 2 cylinder below casing
alre) = (LD +V1+@/DY '

. DDAl DDy D
u(l.,rn’lz.bz) 4h2”Dz'Lsz+ 1+ 4 Di" D .

D, = Diameter of Stage 2 extension
(nurqaally casing ID}
b, = Distance fror genter of Stage 2 :xtcnﬁ-:;un 1o
' undc:;lying boundary

And the other terms are as defined previously. The factor (f) was introduced 10
account for the non-convergence of the Hvorslev equations as (L~ 0). For field use,
the geometric terms are corabined into a single constant:

K2 = Ry G2 1a(H,/H))/ (1) | (356)
 wherer G2 =  (d%/16L9) {Lnm[u(lr,0)}+2 Lafu(Lr, 261}
A complete example is given in the Sample Calculation, Appendix A. -

353 Time-Weighted Averaging, Whether one uses the Laplacian or the Green-
Ampt model for groundwater fiow, there are still transient effects at the beginning
of every type of field or laboratory permeability test. The observed effect is to
indicate a high permezbility, gradually decreasing to some relatively constant valae
corresponding to a steady-state fiow condition. Such an effect is usually noted in the
TSB. Therefore, the test must be conducted "long enough” to achieve virtually the
steady-state condition or the results will be mot only too high but also erratic. In
a2ddition, & single value each of (K1) and (K2) must be used in the final data
- reduction (Section IV). : o
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There is no reliable method for pre-calcnlating the length of time required to achieve
steady-state. Rather, the observational method is wsed” The appropriate apparent
permeability (K1 or K2) is calculated for each time-increment, and/or over longer
periods of time; when these appear to be stable, they are checked using arithmetic
time - weighted averages, ¢.g.,

K o=x (TK)/Z(T) ©57)
where: X' = Arithmetic Time-Weighted Average (ATWA)
-+ Permeability ' -
Ti = Time Duration of Test Increment (i)
Ki = Permesability Measured during Test Increment (i)

This is theoretically exact for a single run (between refills). Time - weighted
averaging also provides a rational basis for smoothing the (often) slightly emratic -
individual (K1,K2) values from the various time increments. An example of time-
weighted averaging is given in the Sample Caleulations, Appendix A.

. Infiltration theory indicates that the apparent
permeabilities (K1,K2) should forever decrease at an ever-zad-cver decreasing rate.
Observations in over 200 of these tests show that a steady-state condition or & close
approximation of it is achieved in reasomable testing periods. A log-log plot of -
apparent permeability versus time is vseful in determining when steady-state is
achieved. Eventually, the (K1,X2) plots fluctuate about stable vaives, An example
of such a plot is given in the Sample Calculation, Appendix A. -This plot illustrates
the importance of fairly closely spaced readings at the beginning of each stage, which
allow separating the long-term behavior from the short-term fiuctuations, i.e.,
erhance the “signal-to-noise” ratio. :

In most tests, ime-weighted averhges become ﬁuite stable, often to within 1 to 5%.
A reasonable set of criteria for terminating a stage is as follows:

1 The time-weighted averages do not show an upwards or downwards
trend with time, ' '

and |
S .
* Do not fiuctuate more than 10 to 20% among themselves,
and

v Maintain this behavior over é-"sufﬁcienﬂy' long” time, 12 - 72 bhours
depending on permeability. '
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IV.- DATA REDUCTION

re. In some cases, the (KI') or (K2') values may be adequste for the
purpose of the test. More generally, the test is performed to determine the actwal (k k).
This section ounilines how to coovert the (KU, K2} values calculated as outlined in
Paragraphs (3.5.1) and (3.52) inte the real permesbilities (k;k,). Details for the common
case are covered below. -~ L o

411 Simuitanepus Equations, The equations prescnted_.eaﬂier for determining
(K1,K2) are special cases of more generat relationships. These more general
equations define the degree of anisotropy by the parameter: T
| ' m =Y/, - G

. 'This parameter affects the geometric terms of the various equations. Each stage has

its own equation. with = different effect of (m). Ina general sense, these ¢an be
writien as: : -

Stage i+ k, = Glg La(FL/H)trt)
| K1 = G Lo, /H;) (4 t)

or %, = K1(Gl,/Gl) | @12
where: Gl = Geometric factor including {m)
Similarly, for Stage 2, |
k, = K2 (G2,/G2) . : {4.13)
If the soil medium being tested is homogeneous (aithough cross-anisotropic and
. possibly bounded), the vertical permeability (k) must be the same in both Jtagcs.
Hence, (4.1-2) and (4.1-3) provide two equations in the two unkrowns (m = Yk/k}
~and (k). The resulting equation is: ' _
K1(G1,/Gl) = k, = K2(G2,/G2) _
or X2/KY = {(G1./GING2/G2)) (4.1-4)
The standpipe area {A;) cancels for each individual stage in (4.1-2 and 4.1-3), even
though different (A_) values may have been nsed for Stage 1 and Stage 2, and even

for different portions of eitber stage. The actual equations for the geometric -
constants involving {m) are given in Paragraph (4.2). .
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The ratio (K2'/KY") is known from the test; the actual values introduced are the
long-term time-weighted averages, (K1’ and K2). The geometric terms are also

_ Ynown. Therefore, Equation (4.1-4) Ts satisBied only for one value of (m). Due fo.

the complex nature of (4.14), trial-and-error or graphical solution works best for
specific problems. . ' : .

412 Caloulating Gk The value for (m) is obtained as ontlined above in
 Paragraph (4.1.1). When {m) is known, (k) can be caleulated directly from Equation
(4.1-2), 2nd, by the definition of (m) in Equation {4.1-1}. _ -

k, =tk . (415)

. 413 Stage 1 Only Method, Insome individual tests, the ratio (K2'/K1') is so low
that Equation (4.1-4) fails 10.converge. Otbers may have so lerge a (K2'/KY') ratio
that the permeability values are obviously in errar: (k,) is far too low and (k,) is far -
100 high. This is usually due to inhomogeneity of the tested material. Advancing

These events are handled by using a conservative (m) from the best-behaved tests
and introducing that value into Equation (4.1-2).

42 Image Equation with Smear, The basic Hvorslev equations apply most directly to
masses of infinite depth and below the groundwates leve). Neither test pads nor Liners often
‘meet these criteria. Therefore, results calenlated by using the Hvorslev equations directly .
for such cases will not be ¢orrect. For a given permeability, both proximity to a drainage
zone and the vertical gradient due to gravity cause the fiow to be greater than the basic.
Hvorsiev equations would predict. The basic Hvorslev equations therefore predict a higher
permeahility than the material really has. The vertical gradient effect can be overcome by
using the head as from the top of the standpipe to the groundwater level A method for
 accounting for the proximity effect and proving the previous assertion was needed.. .

The method of image wells has been used in geohydrology for years. The classic example
is the solution for a well near & river, found in many textbooks, Howewver, the method is pot
limited to two-dimensional situations such as this illustration. Any solution for an infinite
or semi<infinite medium which describes the potential field (head distribution) can be
converted to a solution for a finite medinm bounded by 2 plane by using the Image Potential
technique {Carslaw & Jaeger, 1959). : :
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“The basic idea is that halfway between 2 source and 2 sink of equal but opposite strength |
will be a plane of zero potential. So, if there is a plane of zero potential (head), its effect
can be replaced by an “image" source/sink located twice as far away from the sink/source

a5 is the midway plane. If the test (source) isset 2 distance (b) above the drainage blanket, '

ihe flow field will be the same a5 if there were 0o blanket but there was an image test (sink)

with negative head at a distance of (2b) below the real test. Since the drainape blanket is

at zera bead, the head at the test is taken as the total head lost: (b) plus the excess pressure
{ht) spplied at the infiltration paint of the test. ' o

Consider also the case where both the real and image sources have equal strengths and both -
are sources (positive head) or both are sinks (pegative head). By the same logic 48 given
above, the midway plane will Be a no-flow boundary, corresponding to an impermeable
 bottom boundary located at 2 depth (b) below the real test. . - :

421 Stage 1. The Hvorslev-Image equation {Case “C*} for the flush-bottomed

portion of the test is given by: .
¥, = (r&/11mD;)[1+a(Dy/4mbMLo(EL/H, )/ (1) @27
where: d = ID of Standpipe
D, = Testdiameter for Stage 1
b, = Thickness of test medium below base of casing
H, = Initial head {t=t) :
, = Corected final head = H,-c (sec Paragraph 3.5)
t, = Final time ' -
t, - Initial ime :
a = -1for permeable bottom boundary
a = 0 for infinite depth to bottom boundary
a = +1 for impermeable bottom boundary

Equation (4.2-1) can also be written as:

k, = G1, La(HL,/H)/ () - @22
Gl = (rd*/11mD,)[1+2(D,/4mb)]

. Similarly, for the cylindrical case (Hvursl&v “G"), the Image equation
(with sidewall smear) is that given by:

k= (%/16Lex% {Lafa(mr,+T0)] + 8 Lofulmr,26)} -
+ p Lof(mr,0)/u(mr,+ To))) Lo(El,/Hy)/ () (29
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‘where: L . | .= . lzngthof_Stag_ﬂZe.xtcnsiun
£ - 105623 Exp(-1.566 1/D)
wmgo) = (WL/D, + Y1+ (@L/DYT

Wt 2b) = 4mb,fD;—mLfD,+51++'(.4meDEf;L L

-u(m,r?-i-_'_l‘;ﬁ)_ = .{mLf(D:'l'm + J.I%iffﬂz+2T)}’}’

p e Kk
k, . . = Permeahility of smeared zone
T = . Thickiess of smeared zone (0.6cm=0.25in)
p, = mmemrdswazmpnsiun -
| b, o= Distance from of Stage 2 cylinder to

underlying boundary

And the other terms are as defined above for Stage 1. Equation {4.2-3) can be
written in the generic format as: ' _

k = G25 Lo(H,/H)/(tY) ' | @24y

where: | G2s = (d¥/ lﬁl.fmz){I_n[u{m,rﬁ-i-'T,ojj +a Lofu(m,1,2bs)
. +p Lo[u(m,r,0)/ulm.r+T,0)]}

The generic expression for (K»/Kl'yasa function of the test geometry is Equannn -
~ (4.14). Following the steps cutlined in Paragraph {4.1.1), '

KK = (G1,/GD) (G2/G2S) w2
where: | ' | |
(GL/GY) = (1/m) [1+a(Dy/4mb}/[1+a(Dy/4b:)}

(Gycas) - ELaB(Lioaluin(l,ZbL -
A 1:1[u(m,r¢+T,o}]+aLu[u{m,r°,2b,)]+pI.n{u(m._.rmu)fu(m,ra+T,q)]
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" Equation (4:2-5) is solved by taking an appropriate (p) and determining (=) by trial-
and-error or by a graphical snluﬁ?n such as Figure 7. - . :

The value of {p) is not determined in the test. ‘The pormal Tange ?f {p)is ffomz 1o
20; (p=1) indicates no smear. The following values for (p} have yielded sabffactoqr
results, consistent with apparently non-smearcd tests on the same tested units:

wmh
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mmm_m;di& Field p:rmcabﬂiqz tests are ﬁ‘eqﬁenﬂ}' performed on matenals -

‘which are not fully saturated. Such materials affect the tests in two ways:
- * The hydraulic head is dissipated gver the (cbanging) distance from the point of
inflow into the soil to the "wetting front”, where the soil is considered fully
saturated (Green-Ampt Model). o :

'« Ugsaturated clays exhibit "soil suction’, which effectively adds to the hydrauiic
head. - o '

In the Two-Stage test, inﬁltraﬁnﬁ' into the soil is three-dimensional. The majority of the .

head loss occurs close to the inflow surface, even in a fully samrated material. About 50%

of the lpss-oceurs within-one test radius of the inflow surface. For a typical Two-Stage test,
disregarding wetting front distance theoretically yields a-permeability 10 to 50% too high.

The effect of soil suction is roughly pro?purﬁni:al to the ratio of suction 10 applied head. .
The effect of suction alone on permeability test can be expressed as: '

k/k = ( +S/b) - - ¢31)
where: kk = Dbs:rvcd. permeability |
k, = True saturated permeability
S = Soil suction '
h, = . Applied head

The Two-Stage test normally operates with heads 3 10 & times those of other test' methods,
minimizing the relative effect of suction. o :

These two effects can be handled vsing the graph presented on Figure 8. That figure is
based on mumerical solutions for the equipotential surfaces in an infinite medinm (2=0)-

However, for the typical real test, the dimensionless flow volume is such ‘that the
equipotentials Go ot vary significantly from the ellipsoids in. either the permeable-base
{a=-1) or impermeable-base {a=+1) cases. The actual volume, which inciudes an
allowance for the impermeable casing, has been inchuded on Figure 8.

Wher using Figure 8, the initial volume (V,) is taken as:

*  Stage 1-The volume of 2 hemi-cllipsoid having the diameter (D,) and height
(Dy/4). | _

Vo = /24 D,’ : (4.32)
*  Stage 2 - The volume of the Stage 2 cylinder.

V= /4D, (L/Dy) (43-3)
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"The term (V,) is the total vohume of water which bas infitrated into the sofl through the
end of each stage, allowing for that removed in the Stage 2 extension. The {n,) term is the
soil’'s air porosity. . - e | | |
Figure 8 is applied first to the individual (K1) values from Stage 1:
K1, = KI/[R(+s/H)] SN

wbere: - K1, = KI corrected for suction and wetting front
R = Permeabitity ratio from Figure 8

Then, Figure 8 is similarly applicd to the individual (K2) vatues from Stage 2 -
K2, = R2/R(145/1)] sy
wﬁcrc: K2, = K2 comected for suction and wetting front .'
Thereafter, (K1,K2,) are used in Equation (3.5-7) for the average vaiues (K1',K2'"). 'Il;esc

are then introduced into Equations {4.2-5) for (m) then (4.1-2) for (k,), and finaily (4.1-5)
dor (k). o S

TYPICAL TEST

STAGE 2 |
AR
M YN
T A ;
x 7 -
. AN
E W P \u;\- Y -
- N -
|+ il
r ° A Rt
PSRN BTAGE2
E “ \%5‘};\‘.\ L7D [Murxe| srm
é \‘?'\ i : 1.8 1 :
3 . ] Jp——
T N M -
t . \\N . 18 |=—rem
= ) 20| 1 |=—
= \LN‘["*., + B |===
o 2 Rt
< N
= 1.5 .
E P T I 1 Y 1S DR N T F— e - — - H A
A 1.2 ’ -
. 1 | _
0.1 1.0 T 100 1000

INFILTRATION VOLUME RATIO Vw/naVe
FIGURE 8
NON-SATURATION EFFECTS




PAGE 24
V. EXPERIENCE WITH TSB TESTS

As of January, 1992, STEI alone has been involved in some 200 tests (40+ projects) on

- recompacted materials and 90 tests (6 projects) in natiral materials., These have generally
been of relatively low permeability [10(-6) to 10(-9) cm/sec]. Some conclusions from thic

experience are given below. :

5.1 Types of Projects. The test has been successful in many types of soils:

'$.11 Test Pads and Liners, Tt bas been used in such conditions for test units from
20 16 60 inches thick. Materials have ranged from CH-OH (Liquid Limit 100+, clay
content 70%+ } to SC/GC (Liquid Limit 30-, gravel content up to 309%, clay content
12%). Vertical permeabilities have been successfully measured from the mid 10(-7)’s
1o the low 10(-9)'s (values in cm/fsec). "

" its. It has been very successful in clays to depths of 10 10 15
feet. Where the clay does not make water, it has also been successful to about 20
to 25 feet. The test was moderately successful in soft, highly Jayered mine tailings
clay at depths up to 30 feet. It has been used up 10 7 feet deep in shales. Measured
vertical permeabilities have beea in the same ranges mentioned above.

52 Comparisons with Other Mathods, The accuracy and lack of false negatives of the TSB
can be evaluated by the comparisons with SDRI data shown on Figure 9 and with laboratory
data from vadisturbed samples given on Figure 10, Of the 11 known cases where both Beld
methods were used on the same test pads/liners the mean ratio of their conductivities was
1.1 (TSB higher). In three known cases, the TSB proved failure defects in test pads that
Izboratory tests did not show, indicating the TSB avoids false positives. Experience to date
can be summarized as: ' :

521 Recompacted Clays. The vertical permeability (k) as obtained from laboratory
tests, the TSB, and the SDRI generally agree quite well on test pads/liners {11 cases)
which bave had proper CQA.  The laboratory tests tend to undersstimate the
borizontal permeability. ' '

, Comparisons bave only been made with small-scale laboratory
tests. In general, there is good agreement with the TSB for vertical permeability,
while laboratory tests again underestimate the horizontal permeability.

53 Speed, As soon as the test begins, so does the question from the client, "Does it Pass?"

It is usual that (k,) must be less than some specified value (Spec), or that (k.} must be
greater than a different (Spec). Since the maximum possible vaiue for (k,) is (K1), as soon
as (K1 <Spec), one knows the test for (k,) must pass. Likewise, since (K2) is the minimum
possible value for (k,), if the long-term (K2) is greater than (Spec), the test for (k) must
pass. '
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Most of the TSB tests to date in test pads/liners have been for (k). The better the pad,
i.., the higher the (Spec/k,) ratio, the soquer {K1<Spec). In 90% of the tests where
(Spec/k,>1.7), passing was indicated in 24 hours or less. Some 75% of all tests have
indicated passing within 72 hours. A marginal test unit, whose (k) is just below (Spec), will
require completing Stage 2. In general, each Stage lasts 4 to 14 days, the longer times being
required to cormplete a test in lower permeability materials, -

54 Volume Tested, A single typical TSB test permeates 2 volume around 0.6 to 1.1 cubic
feet, o 60 to 200 times the volume of a typical plug tested in the laboratory (3.inch

diameter, 3 inch haight}. The usual 5-test program thus tests ebout 10 10 20% the volume
of an SDR], yet yields about the same values. The TSB has a good balance of soil volume .
tested and speed. . . o
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APPENDIX A

SAMPLE CALCULATION
~ FOR .
2-STAGE FIELD PERMEABILITY TEST

NOTE: This is an jdealized case -
‘exhibiting virtually perfect behavior,
and §5 not to be considered
representative of field behavior,
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ATTACHMENT 7

LOCATIONS OF WATER/LEACHATE
" PERMEABILITY TESTING
SAMPLES
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ATTACHMENT & _ : :
SUMMARY OF LEACHATE BYNTHESIS METHODOLOGY

" Permeability tasting was accomplished by obtaining undisturbed
samples of site scils (Perrelview Formation and Clay Till) and
subjecting these samples to triaxial permeakility testing
(ASTM Method D~5084). Samples were initially tested with _
water as a permeant, then the same samples were tasted with
leachate permeant. . o : :

The leachate was generated by mixing liguids genarated by
modifled batch leach testing of chemically
stabilized/solidified raffinate sludge (CS5 Sludge), untreated
radioactive so0ila, and untreated chemically contaminated
soils. The liguids from these leaching tests were combined at
the following ratio in order to provide a representativ
leachate: : - :

2:1:1 (CSS Trdatédl&luﬂga:ﬂntreated Radiocactive
Soils:Untreated Chemical Contaminated Solls)

This ratio of materials is based upon proposed waste
-quantities including bulking factors for treated wastes.:
These guantities are found in the latest version of the PMC's
Waste Management Quarterly Report. ' ' :

Additional details relating to the leaching methodology and
associated sampling of waste materials are presented in the
pertinent references listed in Attachment 10,



ATTACHMENT 9
COMPARATIVE CALCULATIONS

TRAVEL TIME AND PERMITTIVITY




COMEBARISON OF HYDRAULIC CAONDUCTIVITY DATA

EFFECTIVE

DATA SET EYDRAULIC POROSTTY PORMATION SEEPAGE PERMITTIVITY | TRAVEL TIME
CONDUCTIVITY (n} POROSITY [n,] THICKNESS VELOCITY (V] [P] {sec} (t] (YEARS)
[K] (em/gec) (%) {*) {bl (fr} .{cmﬁﬁen} *} S
10 CSR 25-7 1.0B-07 0,40 30 2.5E-07 1.1E-10 116
0.08 30 1.25E-06 23
MKF & JEG 3.1E-08 0,40 20 | 7.7E-08 5.1E-11 250 |
1991 * ) . I
¢.08 20 1.9E-07 50 |
pagd 1.28E-08 0.40 20 3.2E-08 2.1B-11 504
0.08 - 20 1_6E-07 121
1592 I:Aa' 1.5E-09 0.40 20 . 3,88-08 2.5E-11 818
(H,G) . :
0.08 20 1.58-07 103 |
} 1092 1AB. 2.7E-09 0,40 20 6.8E-09 4. 4B-12 . 2865
| (LEacy) °
| - o8l z0] 3.48-08 573
EXPLANATION:

i

: Largest lugarithmin mean value from Table 2.

Seapage veloclty - Va2 Kifn

Prantic-Hall.]

m: Yusers' knthym' docamert ew' al banoil

C1a Travel time -t = hfv

Largest measured value for water from Tahle a,

'Largeat measured value for leachate from Table 3.

Estimated average effective porosity from 5.

- Bite suitability data -on patentlal 1ncation nf a dispusal facility

Average totel poroaity from unpublished data - MEF & JEG 1992 Draft.

10 CSR 25-7 - Basic regulatory criterln are o ft of goil with K= 1.0B-07 cm/eec.

Callaps& potential and permeabili:y

Permittivity - P » Average hyﬂraulic eonductivity + thickness [Koerner, E.M. 1930. Degigning with geoaynthetics.




ATTACHMENT 10 .

LIST OF PERTINENT REFERENCE DOCUMENTS

The following documents are listed for raferance in desoribing
background and gupport activities associated with this effort.
Copies of these reports have been submitted under saeparate
cover: _ : '

' Modified batch leach ﬁtstinq is described in_tha_“Bntch Leach
Testing Plan%, MK-JEG, Rev. 1, Nov. 92. :

The chemical s0il samples wers collected in accordance with
the "5oll gampling Plan for Coluwn Leach and Batch Teats and
TCLP Analysis", Rev. 0, May 92. _
The radicactive slte &pils were collected in accordance with
the "sStabilization /Sclidification/Dewatering Sampling Plan¥,
MK~-JEG, Rev, 0, May 91.

The undisturbed soil samples were obtained in accordance with
the *Sampling Plan for Determination of Hydraulie Properties
of Undisturbed Soils in the Weldon Spring Disposal Facility
gtudy Area", Rev. 1, MR-JEG, Oct. 92. _ :
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APPENDIX B
Acronyms

031184




ACGH
ACM
A/E

ANSI
AOS

ASTM
- BA

BACT
BDAT

BOCA

CER
CCL
CERCLA
€D
CDR
CENS
CFD
CFR
CLP
CMSA
C-NI
co
COL
CRV
CSD
CSI
'CSPE
CSR
CSS

031194

-Acronyms -

American Conference of Governmental Industrial Hygienists
Asbestos Containing Material

" Architecture/Engineering

As Low As Reasonably Achievable
American National Standards Institute
Average Opening Size

Alkaline Pnlyethylene Glymlate

Ash Pond Tsolation Dike

Applicable or Relevant and Appropriate Requirements
American Society for Testing and Materials
Baseline Assessment '

Best Available Control Technology

Best Demonstrated Available Technology
Building Officiats and Code Administrators .
California Bearing Ratio

Compacted Clay Liner

Comprehensive Environmental Rmponse, Cﬂmpensatmn and Luablhtjr Act
Conceptual Design

Conceptual Design Report

Centrifugal Scrubber

Clean-fill Dike

Code of Federal Regulations

Contract Laboratory Program

Construction Materials Staging Area

Chen Northermn Inc.

Carbon Monoxide

Collision Scrubber

Counter Rotating Vortex

Cost and Scheduling Document
Construction Specification Institute
Chlorosulfonated Polyethylene

Code of State Regulations

Chemical Stabilization/Solidification

m:wsereijosnnatod rappandix.b B-1




CX
DEM
DNT

DRE
DV

EIS
EPA

EQAFjP
ES&H
 ESP
FAST

FFA

FFCA
FEHCM

FONSI
FS
GCL
GIS

- Design Basis Memorandum

Dinitrotoluens

Department of Energy

Destruction Removal Efficiency

Dry Venturi

Emumnmmtal Assessment
Environmenta]l Data Administration Plan
Environmental Iinpact Statement
Environmental Protection Agency
Elacumnagm :

Environmental Quality Assurance ijeu Plan
Envircnmental Safety and Health
Electrostatic Precipitator

Functional Analysis System Tachmque
Fabric Filter .
Federal Facilities Agreement

Federal Pacilities Compliance Act
Fossil Fuel Heated Ceramic Melter
Flexible Membrane Liner

Finding of No Significant Impact
Feasibility Study

Geosynthetic Clay Liner

Geographic Information System
Geiger-Mueller

Generic Universal Report Utility .
Horizonial

Health and Safety Plan

High-Density Polyethylene

Hydrologic Bvaluation of Landfill meonnanoe
High-efficiency Particulate Air

High Level Waste

High-Pressure Drop Venturi
Invitation for Bids

Inductively Heated Pot Melters

mousersljoanneicdriappendix.b B-2
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NCFD
NEPA-
NESHAPS
NOAA
NPDES

NSF
NQA
OSHA -
PAH
PAT

031184

Tonizing West Scrubber

Jacobs Engineering Group

Joule Heated Ceramic Meldier
Kinetic Phosphorescence Analyzer

" Potassium Polyethylene Glycolate

Leachate Collection and Removal System
Low-Pressure Drop Venturi
Maximum Credible Event

_Misscmri Depariment of Natural Resources

Missouri Department of Conservation

Morgantown Energy Technology Center

Missouri Highway and Transportation Department
MK-Ferguson Group

Material Staging Area

Mean Sea Level

Modified Value Engineering

Mobile Water Treatment Plant

Sodium Polyethylene Glycolate

No Clean-Fill Dike

National Environmental Policy Act

Nation Emission Standards for Hazardous Air Poliutants
National Oceanic and Atmospheric Administration
National Poliutant Pischarge Elimination System
National Priorities List -
Nuclear Regulatory Commission

National Sanjtary Foundation

Nuclear Quality Assurance

Occupational Safety and Health Administration
Polycyclic {(or Polynuclear} Aromatic Hydrocarbons
Plasma Arc Torch :
Packed Bed Scrubber

Polychlorinated Biphenyls

Product Consistency Test

Perimeter Encapsulation System

 Plasticity Tndex

mousere joannetod nappand.b B-3




QA/QA

QC/PT -

RCRA

ROCA
ROD
SARA
SB

SD
SDR
S1
S0P
SQU

031184

Project Management Contractor

. Probable Maximum Fiood

Probable Maximum Precipiation
Pacific Northwest Laboratory
Purchase Order

Personal Protective Equipment

Packed Tower

Polyviny! Cloride

Quality Assurance

Quality Assurance Program

Quality Assurance Program Plan

Quality Assurance/Quality Control

Quality Control/Physical Testing

Resource Conservation Recovery Act
Request for Proposal

Remedial Invcmgatmn!mebﬂlty Study
Record of Completed Actions

Record of Decision

Superfund Amendments and Rcauthnnzatmn Act
Submerged Bed

Spray Dryer

Standard Dimension Ratio

Slagging Incinerators

Staridard Operating Procedure

Site Operable Unit

Site Waier Treatment Plant

Totat Pesign Head (pressure)

Total Hydrocarbons

Technical Information Docament

To Be Considered '

Tributyl Phosphate :
Toxic Characteristic Leaching Procedure

- Thermoluminescent Dosimeter

Tandem Nozzle Scrubber

mlusersijoannaicdrisppendb | ] B4




021194

Trinitrotoluene

Temporary Storage Area

Toxic Substance Control Act
Unconfined Compressive Strength

© -Uranium Mill Tailings Remedial Action

Uranium Mill Tailings Radiation Control Act
University of Pittsburgh's Advanced Research Center
U.S. Army Toxic and Hazardous Materials Agency
U.S. Geological Survey

Vertical

Vitrifigation

Very Low Density Polyethylene

Very Low Frequency Electromagnetics

Vitreous State Laboratories

Work Breakdown Structure

Wet Electrostatic Precipitator

Waste Inventory/Tracking System

Weldon Spring Conservation Area

Weldon Spring Chernical Plant

Weldon Spring Site Remedial Action Project
Waste Technology Group '
Water Treatment Plant
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